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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Tetsuo KUSUMOTO et al. 

Serial No.: Not Yet Assigned 
(PCT/JP99/04919) 

Filed: December 28, 2001 

For: COMPOUND WITH TETRAHYDRONAPHTHALENE SKELETON AND 
LIQUID CRYSTAL COMPOSITION CONTAINING SAME 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 2023 1 December 28, 2001 

Sir: 

Prior to the calculation of the filing fees of the above application, please amend the 
application as follows: 

IN THE SPECIFICATION : 

Please replace the paragraph beginning at page 5, line 14, and ending at page 6, line 12, with the 
following rewritten paragraph: 

Invention 1 : A tetrahydronaphthalene derivative represented by a general formula (I) 



(I) 
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(wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 carbon 
atoms which may incorporate a branched chain and may be substituted with 1 to 7 fluorine atoms 
or alkoxyl groups of 1 to 7 carbon atoms; the linkage groups La, Lb, Lc and Ld each represent 
independently a single bond, -CH 2 CH r , -CH-CH-, -CH(CH 3 )CH r , -CH 2 CH(CH 3 >, 
-CH(CH 3 )CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-, -CH 2 0-, -OCH 2 -, -OCH(CH 3 )-, -CH(CH 3 )0-, -C e C , 
CF 2 0 , OCF 2 , COO , OCO , COS or SCO ; Z represents a fluorine atom, chlorine atom, cyano 
group, cyanato group, trifluoromethoxy group or a difiuoromethoxy group; ring A, ring B and ring 
D each represent independently a trans- 1,4-cyclohexylene group, trans-decahydronaphthalene-2,6- 
diyl group, trans- 1 ,3-dioxane-2,4-diyl group, or a 1,4-phenylene group which may be substituted 
with one or two fluorine atoms, pyridine-2,5-diyl group, pyrimidine-2,5-diyl group, pyrazine-2,5-diyl 
group, a pyridazine-3,6-diyl group, and anaphthalene-2,6-diyl group which maybe substituted with 
one or two fluorine atoms; ring E represents independently a 1,4-phenylene group which may be 
substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 
substituted with one or two fluorine atoms; ring C represents either the general formula (Ila) or the 
general formula (lib) 




2 



Tetsuo KUSUMOTO et al. Docket No. 0 1 1 77 1 

(wherein, X 1 , X 2 , X 3 , X 4 , X 5 and X 6 each represent independently a hydrogen atom or a fluorine 
atom); and n\ n b , n c and n d each represent independently either 0 or 1. 

Please replace the paragraph beginning at page 9, linel 8, with the following rewritten paragraph: 
Invention 22: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 21 which forms a nematic phase. 



Please replace the paragraph beginning at page 10, line 4, with the following rewritten paragraph: 
Invention 27: An active matrix driven liquid crystal display element utilizing a liquid crystal 
composition according to Invention 25. 

Please replace the paragraph beginning at page 10, line 16 and ending at page 14, line 20, with the 
following rewritten paragraph: 

Examples of the group R include straight chain saturated alkyl groups such as a methyl 
group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, 
nonyl group, decyl group, undecyl group, dodecyl group, tridecyl group, tetradecyl group, pentadecyl 
group, hexadecyl group, heptadecyl group, octadecyl group, nonadecyl group and an eicosyl group; 
branched saturated alkyl groups such as a 1 -methylethyl group, 1-methylpropyl group, 2- 
methylpropyl group, 1,2-dimethylpropyl group, 1-methylbutyl group, 2-methylbutyl group, 3- 
methylbutyl group, 1 ,2-dimethylbutyl group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl group, 1- 
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methylpentyl group, 2-methylpentyl group, 3-methylpentyl group, 4-methylpentyl group, 1,2- 
dimethylpentyl group, 1 ,3-dimethylpentyl group, 1-methylhexyl group, 2-methylhexyl group, 3- 
methylhexyl group, 4-metb.ylhexyl group, 5-methylhexyl group, 1,2-dimethylhexyl group, 1,3- 
dimethylhexyl group, 1-methylheptyl group, 2-methylheptyl group, 3-methylheptyl group, 4- 
methylheptyl group, 5-methylheptyl group, 6-methylheptyl group, 1 ,2-dimethylheptyl group, 1,3- 
dimethylheptyl group, 1-methyloctyl group, 2-methyloctyl group, 3-methyloctyl group, 4- 
methyloctyl group, 5-methyloctyl group, 6-methyloctyl group, 7-methyloctyl group, 1,2- 
dimethyloctyl group, 1,3-dimethyloctyl group, 1-methylnonyl group, 2-methylnonyl group, 3- 
methylnonyl group, 4-methylnonyl group, 5-methylnonyl group, 6-methylnonyl group, 7- 
methylnonyl group, 8-methylnonyl group, 1,2-dimethylnonyl group, 1,3-dimethylnonyl group, 1- 
methyldecyl group, 2-methyldecyl group, 3-methyldecyl group, 1,2-dimethyldecyl group, 1,3- 
dimethyldecyl group, 1-methylundecyl group, 2-methylundecyl group, 3-methylundecyl group, 1 ,2- 
dimethylundecyl group, 1,3-dimethylundecyl group, 1-methyldodecyl group, 2-methyldodecyl group, 
3-methyldodecyl group, 1,2-dimethyldodecyl group, 1,3-dimethyldodecyl group, 1-methyltridecyl 
group, 2-methyltridecyl group, 3-methyltridecyl group, 1,2-dimethyltridecyl group and a 1,3- 
dimethyltridecyl group; unsaturated alkyl groups such as a vinyl group, trans- 1-propenyl group, 2- 
propenyl group, trans- 1-butenyl group, trans-2-butenyl group, 3-butenyl group, trans- 1-pentenyl 
group, trans-2-pentenyl group, trans-3-pentenyl group, 4-pentenyl group, trans- 1-hexenyl group, 
trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl group, 5-hexenyl group, trans-1- 
heptenyl group, trans-2-heptenyl group, trans-3-heptenyl group, trans-4-heptenyl group, trans-5- 
heptenyl group, 6-heptenyl group, trans- 1-octenyl group, trans-2-octenyl group, trans-3-octenyl 
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group, trans-4-octenyl group, trans-5-octenyl group, trans-6-octenyl group, 7-octenyl group, trans- 1 - 
nonenyl group, 8-nonenyl group, trans- 1-decenyl group, 9-decenyl group, trans- 1-undecenyl group, 
1 0-undecenyl group, trans- 1 -dodecenyl group, 1 1 -dodecenyl group, ethynyl group, 1 -propynyl group, 
2-propynyl group, 1 -butynyl group, 2-butynyl group, 3-butynyl group, 1 -pentynyl group, 2-pentynyl 
group, 3-pentynyl group, 4-pentynyl group, 1-hexynyl group, 2-hexynyl group, 3-hexynyl group, 4- 
hexynyl group, 5-hexynyl group, 1-heptynyl group, 2-heptynyl group, 3-heptynyl group, 4-heptynyl 
group, 5-heptynyl group, 6-heptynyl group, 1-octynyl group, 2-octynyl group, 3-octynyl group, 4- 
octynyl group, 5-octynyl group, 6-octynyl group, 7-octynyl group, 1-nonynyl group, 8-nonynyl 
group, 1-decynyl group, 9-decynyl group, 1-undecynyl group, 10-undecynyl group, 1-dodecynyl 
group, 1 1-dodecynyl group, 1-tridecynyl group and a 12-tridecynyl group; fluorine substituted alkyl 
groups such as a fluoromethyl group, difluoromethyl group, trifluoromethyl group, 2-fluoroethyl 
group, 2,2-difluoroethyl group, 2,2,2-trifluoroethyl group, 1,1,2,2,2-pentafluoroethyl group, 3- 
fluoropropyl group, 2-fluoropropyl group, 1-fluoropropyl group, 3,3-difluoropropyl group, 3,3,3- 
trifluoropropyl group, 2,2,3,3-tetrafluoropropyl group, 2,2,3,3,3-pentafluoropropyl group, 
1 , 1 ,2,2,3,3,3-heptafluoropropyl group, 4-fluorobutyl group, 3-fluorobutyl group, 2-fluorobutyl group, 
1-fluorobutyl group, 4,4-difluorobutyl group, 4,4,4-trifluorobutyl group, 3,3,4,4-tetrafluorobutyl 
group, 3,3,4,4,4-pentafluorobutyl group, 2,2,3,3,4,4,4-heptafluorobutyl group, 5-fluoropentyl group, 
4-fluoropentyl group, 3-fluoropentyl group, 2-fluoropentyl group, 1-fluoropentyl group, 5,5- 
difluoropentyl group, 5,5,5-trifluoropentyl group, 4,4,5,5-tetrafluoropentyl group, 4,4,5,5,5- 
pentafluoropentyl group, 3,3,4,4,5,5,5-heptafluoropentyl group, 6-fluorohexyl group, 5-fluorohexyl 
group, 4-fluorohexyl group, 3-fluorohexyl group, 2-fluorohexyl group, l-fluorohexyl group, 6,6- 
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difluorohexyl group, 6,6,6-trifluorohexyl group, 5,5,6,6,6-pentafluorohexyl group, 4,4,5,5,6,6,6- 
heptafluorohexyl group, 7-fluoroheptyl group, 6-fluoroheptyl group, 5-fluoroheptyl group, 4- 
fluoroheptyl group, 3-fluoroheptyl group, 2-fluoroheptyl group, 1-fluoroheptyl group, 7,7- 
difluoroheptyl group, 7,7,7-trifluoroheptyl group, 6,6,7,7-tetrafluoroheptyl group, 6,6,7,7,7- 
pentafluoroheptyl group, 5,5,6,6,7,7,7-heptafluoroheptyl group, 8-fluorooctyl group, 7-fluorooctyl 
group, 6-fluorooctyl group, 5-fluorooctyl group, 4-fluorooctyl group, 3-fluorooctyl group, 2- 
fluorooctyl group, 1-fluorooctyl group, 8,8-difluorooctyl group, 8,8,8-trifluorooctyl group, 7,7,8,8- 
tetrafluorooctyl group, 7,7,8,8,8-pentafluorooctyl group and a 6,6,7,7,8,8,8-heptafluorooctyl group; 
fluorine substituted unsaturated alkyl groups such as a 2,2-difluoroethenyl group, (E)-l,2- 
difluoroethenyl group, (Z)-l,2-difluoroethenyl group, 3,3-difluoro-2-propenyl group, (E)-2,3- 
difluoro-2-propenyl group, (Z)-2,3-difluoro-2-propenyl group, 4,4-difluoro-3-butenyl group, (E)-3,4- 
difluoro-3-butenyl group, (Z)-3,4-difluoro-3-butenyl group, 5,5-difluoro-4-pentenyl group, (E)-4,5- 
difluoro-4-pentenyl group, (Z)-4,5-difluoro-4-pentenyl group, 6,6-difluoro-5-hexenyl group, (E)-5,6- 
difluoro-5-hexenyl group, (Z)-5,6-difluoro-5-hexenyl group, (E)- 1 ,2-difluoro- 1 -propenyl group, (E)- 
1 ,2-difluoro- 1 -butenyl group, (E)- 1 ,2-difluoro- 1 -pentenyl group, (E)- 1 ,2-difluoro- 1 -hexenyl group, 
(Z)-l-fluoro-l -propenyl group, (Z)-l-fluoro-l -butenyl group, (Z)-l-fluoro-l-pentenyl group, (Z)-l- 
fluoro-1 -hexenyl group, (Z)-2-fluoro-l -propenyl group, (Z)-2-fluoro-l -butenyl group, (Z)-2-fluoro- 

1 - pentenyl group, (Z)-2-fluoro-l -hexenyl group, (E)-2,3-difluoro-2-butenyl group, (E)-2,3-difluoro- 

2- pentenyl group, (E)-2,3-difluoro-2-hexenyl group, (Z)-2-fluoro-2-butenyl group, (Z)-2-fluoro-2- 
pentenyl group, (Z)-2-fluoro-2-hexenyl group, (Z)-3-fluoro-2-butenyl group, (Z)-3-fluoro-2-pentenyl 
group and a (Z)-3-fluoro-2-hexenyl group; alkoxyl group substituted alkyl groups such as a 
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methoxymethyl group, ethoxymethyl group, propoxymethyl group, butoxymethyl group, 
pentyloxymethyl group, hexyloxymethyl group, heptyloxymethyl group, 1-methoxyethyl group, 1- 
ethoxyethyl group, 1-propoxyethyl group, 1-butoxyethyl group, 1-pentyloxyethyl group, 1- 
hexyloxyethyl group, 1-heptyloxyethyl group, 2-methoxyethyl group, 2-ethoxyethyl group, 2- 
propoxyethyl group, 2-butoxyethyl group, 2-pentyloxyethyl group, 2-hexyloxyethyl group, 2- 
heptyloxyethyl group, 1-methoxypropyl group, 1-ethoxypropyl group, 1-propoxypropyl group, 1- 
butoxypropyl group, 1-pentyloxypropyl group, 1-hexyloxypropyl group, 1-heptyloxypropyl group, 

2- methoxypropyl group, 2-ethoxypropyl group, 2-propoxypropyl group, 2-butoxypropyl group, 2- 
pentyloxypropyl group, 2-hexyloxypropyl group, 2-heptyloxypropyl group, 3-methoxypropyl group, 

3- ethoxypropyl group, 3-propoxypropyl group, 3-butoxypropyl group, 3-pentyloxypropyl group, 3- 
hexyloxypropyl group, 3-heptyloxypropyl group, 4-methoxybutyl group, 4-ethoxybutyl group, 4- 
propoxybutyl group, 4-butoxybutyl group, 4-pentyloxybutyl group, 4-hexyloxybutyl group, 4- 
heptyloxybutyl group, 5-methoxypentyl group, 5-ethoxypentyl group, 5-propoxypentyl group, 5- 
butoxypentyl group, 5-pentyloxypentyl group, 5-hexyloxypentyl group, 5-heptyloxypentyl group, 
6-methoxyhexyl group, 6-ethoxyhexyl group, 6-propoxyhexyl group, 6-butoxyhexyl group, 6- 
pentyloxyhexyl group, 6-hexyloxyhexyl group and a 6-heptyloxyhexyl group; and the alkoxyl groups 
thereof, although alkyl groups are preferred. Of such alkyl groups, straight chain saturated alkyl 
groups and unsaturated alkyl groups are preferred, and particularly desirable group s include a methyl 
group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, 
vinyl group, trans- 1-propenyl group, 2-propenyl group, trans- 1-butenyl group, trans-2-butenyl group, 
3 -butenyl group, trans- 1 -pentenyl group, trans-2-pentenyl group, trans-3 -pentenyl group, 4-pentenyl 



7 



Tetsuo KUSUMOTO et al. 



Docket No. 011771 



group, trans- 1 -hexenyl group, trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl group, 
5-hexenyl group, trans- 1 -hep tenyl group, trans-2-heptenyl group, trans-3-heptenyl group, trans-4- 
heptenyl group, trans-5-heptenyl group, and a 6-heptenyl group. 

Please replace the paragraph beginning at page 108, line 5, with the following rewritten paragraph: 
The lithium or magnesium reagent represented by the general formula (Va- 1 ) is a compound 
frequently used in liquid crystal production, and can be easily produced from the corresponding 
halide or the like. 

Please replace the paragraph beginning at page 124, line 1, with the following rewritten paragraph: 




-Ld' 



-z + 



R- 




CXVIIIa-2) 



(XVIIa-1) 




-Ld ! 



-Z 



(i-q) 
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(wherein, R, X 4 , X 5 , X 6 , the ring A, the ring D, the ring E and Z have the same meaning as described 
above for the general formula (I), and Lc 1 and Ld 1 represent a single bond or a CH 2 CH r .) 



Please replace the paragraph beginning at page 1 53, line 1 3, with the following rewritten paragraph: 

A mixture of 50 g of the 2-propyl-l,2,3,4-tetrahydronaphthalen-6-yl 
trifluoromethanesulfonate obtained in (7-2), 33.9 g of (3,4,5 -trifluorophenyl)acetylene, 3.6 g of 
tetrakis(triphenylphosphine) palladium(O), and 5 1 .4 g of potassium phosphate in 200 ml of DMF was 
stirred for 10 hours at 80°C. The mixture was subsequently cooled to room temperature, water was 
added, the mixture was extracted with toluene, and the organic layer was washed subsequently with 
water and a saturated aqueous solution of sodium chloride, and subsequently dried over anhydrous 
sodium sulfate. The crude product obtained by removal of the solvent by evaporation was purified 
by silica gel column chromatography (hexane) and then recrystallized 3 times from ethanol to obtain 
32.6 g of 2-propyl-6-(3,4,5-trifluorophenyl)ethynyl-l,2,3,4-tetrahydronaphthalene. 

Please replace the paragraph beginning at page 160, line 1 4, with the following rewritten paragraph: 
Consequently, addition of 20% of the compound (I- 1 -2) enabled the fall in the nematic phase 
upper limit temperature (T NJ ) to be limited to 44 °C, while the threshold voltage (Vth) could be 
reduced by 0.37 V. In addition, the increase in the response time could be suppressed to 8 ms. 
Furthermore, even after standing for 1 week at 0°C, crystal precipitation did not occur. Moreover, 
when the composition was crystallized by rapid cooling and the melting point (T C . N ) was then 
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measured, it was found to be 13°C, which is almost the same as the host liquid crystal (H), indicating 
that the compound (1-1-2) dissolves readily in the host liquid crystal. 



Please replace the paragraph beginning at page 1 62, line 1 1 , with the following rewritten paragraph: 
Next, a liquid crystal element was prepared by using the composition (M-3) to fill a TN cell 
with a cell thickness of 6.0 um, and measurement of the electrooptical characteristics of the element 
revealed the values shown below. 

Please replace the paragraph beginning at page 1 62, line 1 7, with the following rewritten paragraph: 
Consequently, addition of 20% of the compound (1-3-2) enabled the fall in the nematic phase 
upper limit temperature (T N J to be limited to 46 °C, while the threshold voltage (Vth) could be 
reduced by 0.33 V. In addition, the increase in the response time could be suppressed to 9 ms. 
Furthermore, even after standing for 1 week at 0°C, crystal precipitation did not occur. Moreover, 
when the composition was crystallized by rapid cooling and the melting point (T C _ N ) was then 
measured, it was found to be 1 2 °C, which is almost the same as the host liquid crystal (H), indicating 
that the compound (1-3-2) dissolves readily in the host liquid crystal. 
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1 . (Amended) A tetrahydronaphthalene derivative represented by a general formula (I) 




(wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 carbon 
atoms which may incorporate a branched chain and may be substituted with 1 to 7 fluorine atoms 
or alkoxyl groups of 1 to 7 carbon atoms; linkage groups La, Lb, Lc and Ld each represent 
independently a single bond, -CH 2 CH 2 -, -CH=CH-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 ) , CF 2 CF 2 , CF=CF , CH 2 0 , OCH 2 , OCH(CH 3 ) , CH(CH 3 )0 , C a C , CF 2 0 
, OCF 2 , COO , OCO , COS or SCO ; Z represents a fluorine atom, chlorine atom, cyano group, 
cyanato group, trifluoromethoxy group or a difluoromethoxy group; ring A, ring B and ring D each 
represent independently a trans- 1 ,4-cyclohexylene group, a trans-decahydronaphfhalene-2,6-diyl 
group, a trans- 1,3 -dioxane-2,4-diyl group, or a 1 ,4-phenylene group which maybe substituted with 
one ortwo fluorine atoms, apyridine-2,5-diylgroup, apyrimidine-2,5-diyl group, apyrazine-2,5-diyl 
group, a pyridazine-3 ,6-diyl group, and a naphthalene-2,6-diyl group which may be substituted with 
one or two fluorine atoms; ring E represents independently a 1,4-phenylene group which may be 
substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 
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substituted with one or two fluorine atoms, ring C represents either one of a general formula (Ila) 
and a general formula (lib) 




(wherein, X 1 , X 2 , X 3 , X 4 , X 5 and X 6 each represent independently a hydrogen atom or a fluorine 
atom); and n a , n b , n c and n d each represent independently either 0 or 1 ; 

although, in a case in which n° = 1 and n d = 0, ring D represents a 1 ,4-phenylene group which 
maybe substituted with one or two fluorine atoms and/or a naphthalene-2,6-diyl group which may 
be substituted with one or two fluorine atoms; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n c = n d = 0 and n b = 1 , or n b = n c = n d = 0 and n a = 1, ring A and ring B are 1,4- 
phenylene groups, La and Lb are single bonds, and ring C is said general formula (Ha), then at least 
one of X ! , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c - 1, ring C and ring D are 1,4- 
phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said general formula 
(Ha), then at least one of X 1 , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1, ring C and ring D are 1,4- 
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phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said general formula 
(lib), then at least one of X 4 , X 5 and X 6 represents a fluorine atom; 

in a case in which Z is a fluorine atom, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1, ring C and ring D are 1,4- 
phenylene groups, Lc and Ld are -COO- linkages, and ring C is said general formula (lib), then at 
least one of X 4 , X 5 and X 6 represents a fluorine atom; 

and in a case in which ring C is said general formula (nb), at least one of n c and n d is 1). 

4. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (1), either one of n a and n b is 0. 

5. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), either one of n c and n d is 0. 

6. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), n a = n b = 0. 

7. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), n c = n d = 0. 
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8. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), at least one of n a , n b , n° and n d is 1. 



9. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), said linkage groups La, Lb, Lc and Ld are each selected independently from a 
group consisting of a single bond, -CH 2 CH 2 -, and -C 2 C . 

10. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), said linkage groups La, Lb, Lc and Ld are each selected independently from a 
group consisting of a single bond and CH 2 CH 2 . 

11. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), said linkage groups La, Lb, Lc and Ld are each a single bond. 

12. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), ring A, ring B and ring D are each independently selected from a group 
consisting of atrans-1 ,4-cyclohexylene group, atrans-decahydronaphthalene-2,6-diyl group, atrans- 
l,3-dioxane-2,4-diyl group, a 1 ,4-phenylene group which may be substituted with one or two 
fluorine atoms, and a naphthalene-2,6-diyl group which maybe substituted with one or two fluorine 
atoms. 
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13. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), Z is a fluorine atom. 



14. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), Z is a cyano group. 

15. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I) ? Z is a trifluoromethoxy group. 

16. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), R is a saturated or unsaturated alkyl group of 1 to 20 carbon atoms which may 
incorporate a branched chain and may be substituted with 1 to 7 fluorine atoms or alkoxyl groups 
of 1 to 7 carbon atoms. 

17. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), R is a saturated or unsaturated straight chain alkyl group of 1 to 20 carbon 
atoms. 

18. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), X 3 , X 4 and X 5 in said formula (Ila) and said formula (lib) are hydrogen atoms. 
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19. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), X 2 in said formula (Ila) is a hydrogen atom and X 1 is a fluorine atom. 



20. (Amended) A tetrahydronaphthalene derivative according to claim 1, wherein in said 
general formula (I), X 1 in said formula (Ila) is a hydrogen atom and X 2 is a fluorine atom. 

21. (Amended) A tetrahydronaphthalene derivative according to claim 1 which shows 
liquid crystallinity. 

22. (Amended) A tetrahydronaphthalene derivative according to claim 1 which shows a 
nematic phase. 

23. (Amended) A tetrahydronaphthalene derivative according to claim 1 which upon 
addition to a nematic liquid crystal composition shows a nematic phase. 

27. (Amended) An active matrix driven liquid crystal display element utilizing a liquid 
crystal composition according to claim 25. 
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REMARKS 



The above amendment is believed to correct typographical errors in the specification and 
place the claims in proper condition for examination. Early and favorable action is awaited. 

Attached hereto is a marked-up version of the changes made to the specification and claims 
by the current amendment. The attached page is captioned " Version with markings to show changes 
made. " 



In the event there are any additional fees required, please charge our Deposit Account No. 
01-2340. 



Respectfully submitted, 



ARMSTRONG, WESTERMAN, HATTORI, 
McLELAND & NAUGHTON, LLP 




Atty. Docket No. 011771 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
Tel: (202)659-2930 



Reg. No. 32,878 



SGA/yap 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

The paragraph beginning at page 5, line 14, and ending at page 6, line 12, has been amended as 
follows: 

Invention 1 : A tetrahydronaphthalene derivative represented by a general formula (I) 




(I) 



(wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 carbon 
atoms which may incorporate a branched chain and may be substituted with 1 to 7 fluorine atoms 
or alkoxyl groups of 1 to 7 carbon atoms; the linkage groups La, Lb, Lc and Ld each represent 
independently a single bond, -CH 2 CH 2 -, -CH-CH-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 )-, -CF 2 CF r , -CF=CF- 5 -CH 2 0-, -OCH r , -OCH(CH 3 )-, -CH(CH 3 )0-, -C 2 C , 
CF 2 0 , OCF 2 , COO , OCO , COS or SCO ; Z represents a fluorine atom, chlorine atom, cyano 
group, cyanato group, trifluoromethoxy group or a difluoromethoxy group; ring A, ring B and ring 
D each represent independently a trans- 1,4-cyclohexylene group, trans-decahydronaphthalene-2,6- 
diyl group, trans- l,3-dioxane-2,4-diyl group, or a 1,4-phenylene group which maybe substituted 
with one or two fluorine atoms, pyridine-2,5-diyl group, pyrimidine-2,5-diyl group, pyrazine-2,5-diyl 
group, apyridazine-3,6-diyl group, and anaphthalene-2,6-diyl group which maybe substituted with 
one or two fluorine atoms; ring E represents independently a 1,4-phenylene group which may be 
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substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 
substituted with one or two fluorine atoms; ring C represents either the general formula (Ea) or the 
general formula (lib) 



(wherein, X 1 , X 2 , X 3 , X 4 , X 5 and X 6 each represent independently a hydrogen atom or a fluorine 
atom); and if, n b , n c and n d each represent independently either 0 or 1 . 

The paragraph beginning at page 9, line 18, has been amended as follows: 

Invention 22: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 21 which forms a nematic phase. 

The paragraph beginning at page 10, line 4, has been amended as follows: 

Invention 27: An active matrix driven liquid crystal display element utilizing a liquid crystal 
composition according to Invention 26 25. 




19 



Tetsuo KUSUMOTO et al. Docket No. 0 1 1 77 1 

The paragraph beginning at page 10, line 16 and ending at page 14, line 20, has been amended as 
follows:: 

Examples of the group R include straight chain saturated alkyl groups such as a methyl 
group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, 
nonyl group, decyl group, undecyl group, dodecyl group, tridecyl group, tetradecyl group, pentadecyi 
group, hexadecyl group, heptadecyl group, octadecyl group, nonadecyl group and an eicosyl group; 
branched saturated alkyl groups such as a 1-methylethyl group, 1-methylpropyl group, 2- 
methylpropyl group, 1,2-dimethylpropyl group, 1-methylbutyl group, 2-methylbutyl group, 3- 
methylbutyl group, 1,2-dimethylbutyl group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl group, 1- 
methylpentyl group, 2-methylpentyl group, 3-methylpentyl group, 4-methylpentyl group, 1,2- 
dimethylpentyl group, 1,3-dimethylpentyl group, 1-memylhexyl group, 2-methylhexyl group, 3- 
methylhexyl group, 4-methylhexyl group, 5-methylhexyl group, 1,2-dimethylhexyl group, 1,3- 
dimethylhexyl group, 1-methylheptyl group, 2-methylheptyl group, 3-methylheptyl group, 4- 
methylheptyl group, 5-methylheptyl group, 6-methylheptyl group, 1 ,2-dimethylheptyl group, 1,3- 
dimethylheptyl group, 1 -methyloctyl group, 2-methyloctyl group, 3-methyloctyl group, 4- 
methyloctyl group, 5-methyloctyl group, 6-methyloctyl group, 7-methyloctyl group, 1,2- 
dimethyloctyl group, 1,3-dimethyloctyl group, 1-methylnonyl group, 2-methylnonyl group, 3- 
methylnonyl group, 4-methylnonyl group, 5-methylnonyl group, 6-methylnonyl group, 7- 
methylnonyl group, 8-methylnonyl group, 1,2-dimethylnonyl group, 1,3-dimethylnonyl group, 1- 
methyldecyl group, 2-methyldecyl group, 3-methyldecyl group, 1 ,2-dimethyldecyl group, 1,3- 
dimethyldecyl group, 1-methylundecyl group, 2-methylundecyl group, 3-methylundecyl group, 1,2- 
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dimethylundecyl group, 1,3-dimethylundecyl group, 1-methyldodecyl group, 2-methyldodecyl group, 
3-methyldodecyl group, 1 ,2-dimethyldodecyl group, 1,3-dimethyldodecyl group, 1-methyltridecyl 
group, 2-methyltridecyl group, 3-methyltridecyl group, 1,2-diraethyltridecyl group and a 1,3- 
dimethyltridecyl group; unsaturated alkyl groups such as a vinyl group, trans- 1-propenyl group, 2- 
propenyl group, trans- 1-butenyl group, trans-2-butenyl group, 3-butenyl group, trans- 1-pentenyl 
group, trans-2-pentenyl group, trans-3-pentenyl group, 4-pentenyl group, trans- 1-hexenyl group, 
trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl group, 5-hexenyl group, trans-1- 
heptenyl group, trans-2-heptenyl group, trans-3-heptenyl group, trans-4-heptenyl group, trans-5- 
heptenyl group, 6-heptenyl group, trans- 1-octenyl group, trans-2-octenyl group, trans-3-octenyl 
group, trans-4-octenyl group, trans-5-octenyl group, trans-6-octenyl group, 7-octenyl group, trans-1 - 
nonenyl group, 8-nonenyl group, trans- 1-decenyl group, 9-decenyl group, trans- 1-undecenyl group, 
1 0-undecenyl group, trans- 1 -dodecenyl group, 1 1 -dodecenyl group, ethynyl group, 1 -propynyl group, 
2-propynyl group, 1-butynyl group, 2-butynyl group, 3-butynyl group, 1-pentynyl group, 2-pentynyl 
group, 3-pentynyl group, 4-pentynyl group, 1-hexynyl group, 2-hexynyl group, 3-hexynyl group, 4- 
hexynyl group, 5-hexynyl group, 1-heptynyl group, 2-heptynyl group, 3-heptynyl group, 4-heptynyl 
group, 5-heptynyl group, 6-heptynyl group, 1-octynyl group, 2-octynyl group, 3-octynyl group, 4- 
octynyl group, 5-octynyl group, 6-octynyl group, 7-octynyl group, 1-nonynyl group, 8-nonynyl 
group, 1-decynyl group, 9-decynyl group, 1-undecynyl group, 10-undecynyl group, 1-dodecynyl 
group, 1 1-dodecynyl group, 1-tridecynyl group and a 12-tridecynyl group; fluorine substituted alkyl 
groups such as a fluoromethyl group, difluoromethyl group, trifluoromethyl group, 2-fluoi - omethyl 
2-fluoroethyl group, 2,2-difluoroethyl group, 2,2,2-trifluoroethyl group, 1,1,2,2,2-pentafluoroethyl 
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group, 3-fluoropropyl group, 2-fluoropropyl group, 1-fluoropropyl group, 3,3-difluoropropyl group, 
3,3,3-trifluoropropyl group, 2,2,3,3-tetrafluoropropyl group, 2,2,3,3,3-pentafluoropropyl group, 
1,1,2,2,3,3,3-heptafluoropropyl group, 4-fluorobutyl group, 3-fluorobutyl group, 2-fluorobutyl group, 
1-fluorobutyl group, 4,4-difluorobutyl group, 4,4,4-trifluorobutyl group, 3,3,4,4-tetrafluorobutyl 
group, 3,3,4,4,4-pentafluorobutyl group, 2,2,3,3,4,4,4-heptafluorobutyl group, 5-fluoropentyl group, 
4-fluoropentyl group, 3-fluoropentyl group, 2-fluoropentyl group, 1-fluoropentyl group, 5,5- 
difluoropentyl group, 5,5,5-trifluoropentyl group, 4,4,5,5-tetrafluoropentyl group, 4,4,5,5,5- 
pentafluoropentyl group, 3,3,4,4,5,5,5-heptafluoropentyl group, 6-fluorohexyl group, 5-fluorohexyl 
group, 4-fluorohexyl group, 3-fluorohexyl group, 2-fluorohexyl group, 1 -fluorohexyl group, 6,6- 
difluorohexyl group, 6,6,6-trifluorohexyl group, 5,5,6,6,6-pentafluorohexyl group, 4,4,5,5,6,6,6- 
heptafluorohexyl group, 7-fluoroheptyl group, 6-fluoroheptyl group, 5-fluoroheptyl group, 4- 
fluoroheptyl group, 3-fluoroheptyl group, 2-fluoroheptyl group, 1-fluoroheptyl group, 7,7- 
difluoroheptyl group, 7,7,7-trifluoroheptyl group, 6,6,7,7-tetrafluoroheptyl group, 6,6,7,7,7- 
pentafluoroheptyl group, 5,5,6,6,7,7,7-heptafluoroheptyl group, 8-fluorooctyl group, 7-fluorooctyl 
group, 6-fluorooctyl group, 5-fluorooctyl group, 4-fluorooctyl group, 3-fluorooctyl group, 2- 
fluorooctyl group, 1-fluorooctyl group, 8,8-difluorooctyl group, 8,8,8-trifluorooctyl group, 7,7,8,8- 
tetrafluorooctyl group, 7,7,8,8,8-pentafluorooctyl group and a 6,6,7,7,8,8, 8-heptafluorooctyl group; 
fluorine substituted unsaturated alkyl groups such as a 2,2-difluoroethenyl group, (E)-l,2- 
difluoroethenyl group, (Z)-l,2-difluoroethenyl group, 3,3-difluoro-2-propenyl group, (E)-2,3- 
difluoro-2-propenyl group, (Z)-2,3-difiuoro-2-propenyl group, 4,4-difluoro-3-butenyl group, (E)-3,4- 
difluoro-3-butenyl group, (Z)-3,4-difluoro-3-butenyl group, 5,5-difluoro-4-pentenyl group, (E)-4,5- 
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difluoro-4-pentenyl group, (Z)-4,5-difluoro-4-pentenyl group, 6,6-difluoro-5-hexenyl group, (E)-5,6- 
difluoro-5-hexenyl group, (Z)-5,6-difluoro-5-hexenyl group, (E)-l ,2-difluoro-l-propenyl group, (E)- 
1 ,2-difluoro- 1 -butenyl group, (E)- 1 ,2-difluoro- 1 -pentenyl group, (E)- 1 ,2-difluoro- 1 -hexenyl group , 
(Z)-l-fluoro-l-propenyl group, (Z)-l-fluoro-l -butenyl group, (Z)-l-fluoro-l -pentenyl group, (Z)-l- 
fluoro-1 -hexenyl group, (Z)-2-fluoro-l-propenyl group, (Z)-2-fluoro-l -butenyl group, (Z)-2-fluoro- 
1 -pentenyl group, (Z)-2-fluoro- 1 -hexenyl group, (E)-2,3 -difluoro-2-butenyl group, (E)-2,3 -difluoro- 
2-pentenyl group, (E)-2,3-difluoro-2-hexenyl group, (Z)-2-fluoro-2-butenyl group, (Z)-2-fluoro-2- 
pentenyl group, (Z)-2-fluoro-2-hexenyl group, (Z)-3-fluoro-2-butenyl group, (Z)-3-fluoro-2-pentenyl 
group and a (Z)-3-fluoro-2-hexenyl group; alkoxyl group substituted alkyl groups such as a 
methoxymethyl group, ethoxymethyl group, propoxymethyl group, butoxymethyl group, 
pentyloxymethyl group, hexyloxymethyl group, heptyloxymethyl group, 1 -methoxyethyl group, 1- 
ethoxyethyl group, 1-propoxyethyl group, 1-butoxyethyl group, 1-pentyloxyethyl group, 1- 
hexyloxyethyl group, 1-heptyloxyethyl group, 2 -methoxyethyl group, 2-ethoxyethyl group, 2- 
propoxyethyl group, 2-butoxyethyl group, 2-pentyloxyethyl group, 2-hexyloxyethyl group, 2- 
heptyloxyethyl group, 1-methoxypropyl group, 1-ethoxypropyl group, 1-propoxypropyl group, 1- 
butoxypropyl group, 1-pentyloxypropyl group, 1-hexyloxypropyl group, 1-heptyloxypropyl group, 

2- methoxypropyl group, 2-ethoxypropyl group, 2-propoxypropyl group, 2-butoxypropyl group, 2- 
pentyloxypropyl group, 2-hexyloxypropyl group, 2-heptyloxypropyl group, 3-methoxypropyl group, 

3- ethoxypropyl group, 3-propoxypropyl group, 3-butoxypropyl group, 3-pentyloxypropyl group, 3- 
hexyloxypropyl group, 3-heptyloxypropyl group, 4-methoxybutyl group, 4-ethoxybutyl group, 4- 
propoxybutyl group, 4-butoxybutyl group, 4-pentyloxybutyl group, 4-hexyloxybutyl group, 4- 
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heptyloxybutyl group, 5-methoxypentyl group, 5-ethoxypentyl group, 5-propoxypentyl group, 5- 
butoxypentyl group, 5-pentyloxypentyl group, 5-hexyloxypentyl group, 5-heptyloxypentyl group, 
6-methoxyhexyl group, 6-ethoxyhexyl group, 6-propoxyhexyl group, 6-butoxyhexyl group, 6- 
pentyloxyhexyl group, 6-hexyloxyhexyl group and a 6-heptyloxyhexyl group; and the alkoxyl groups 
thereof, although alkyl groups are preferred. Of such alkyl groups, straight chain saturated alkyl 
groups and unsaturated alkyl groups are preferred, and particularly desirable groups include a methyl 
group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, 
vinyl group, trans- 1 -propenyl group, 2-propenyl group, trans- 1 -butenyl group, trans-2-butenyl group, 
3-butenyl group, trans- 1 -pentenyl group, trans-2-pentenyl group, trans-3-pentenyl group, 4-pentenyl 
group, trans- 1-hexenyl group, trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl group, 
5-hexenyl group, trans- 1-heptenyl group, trans-2-heptenyl group, trans-3-heptenyl group, trans-4- 
heptenyl group, trans-5-heptenyl group, and a 6-heptenyl group. 

The paragraph beginning at page 108, line 5, has been amended as follows: 

The lithium or magnesium reagent represented by the general formula (VIa-1) fVa-1) is a 
compound frequently used in liquid crystal production, and can be easily produced from the 
corresponding halide or the like. 
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Br- 




-Lc 1 



-Ld 1 



-Z 




-eXVffl^t)- (XVIIIa-2) 



(XVIIa-1) 



(I-q) 

(wherein, R, X 4 , X 5 , X 6 , the ring A, the ring D, the ring E and Z have the same meaning as described 
above for the general formula (I), and Lc 1 and Ld 1 represent a single bond or a CH 2 CH r .) 

The paragraph beginning at page 153, line 13, has been amended as follows: 

A mixture of 50 g of the 2-propyl-l,2,3,4-tetrahydronaphthalen-6-yl 
trifluoromethanesulfonate obtained in (7-2), 33.9 g of 2=(3,4,5-trifluorophenyl)acetylene, 3.6 g of 
tetrakis(triphenylphosphine) palladium(O), and 5 1 .4 g of potassium phosphate in 200 ml of DMF was 
stirred for 1 0 hours at 80°C. The mixture was subsequently cooled to room temperature, water was 
added, the mixture was extracted with toluene, and the organic layer was washed subsequently with 
water and a saturated aqueous solution of sodium chloride, and subsequently dried over anhydrous 
sodium sulfate. The crude product obtained by removal of the solvent by evaporation was purified 
by silica gel column chromatography (hexane) and then recrystallized 3 times from ethanol to obtain 
32.6gof2-propyl-6-(3,4,5-trifluorophenyl)ethynyl-l,2,3,4-tetrahydronaphthalene. 
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The paragraph beginning at page 160, line 14, has been amended as follows: 

Consequently, addition of 20% of the compound fb&t (I- 1 -2) enabled the fall in the nematic 
phase upper limit temperature (T^) to be limited to 44 °C, while the threshold voltage (Vth) could 
be reduced by 0.37 V. In addition, the increase in the response time could be suppressed to 8 ms. 
Furthermore, even after standing for 1 week at 0°C, crystal precipitation did not occur. Moreover, 
when the composition was crystallized by rapid cooling and the melting point (T C _ N ) was then 
measured, it was found to be 1 3 °C, which is almost the same as the host liquid crystal (H), indicating 
that the compound (1-1-2) dissolves readily in the host liquid crystal. 

The paragraph beginning at page 162, line 1 1, has been amended as follows: 

Next, a liquid crystal element was prepared by using the composition (M-l) (M-3) to fill a 
TN cell with a cell thickness of 6.0 um, and measurement of the electrooptical characteristics of the 
element revealed the values shown below. 

The paragraph beginning at page 162, line 17, has been amended as follows: 

Consequently, addition of 20% of the compound (1-3-2) enabled the fall in the nematic phase 
upper limit temperature (T NJ ) to be limited to 46 °C, while the threshold voltage (Vth) could be 
reduced by 0.33 V. In addition, the increase in the response time could be suppressed to 9 ms. 
Furthermore, even after standing for 1 week at 0°C, crystal precipitation did not occur. Moreover, 
when the composition was crystallized by rapid cooling and the melting point (T C _ N ) was then 
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measured, it was found to be 1 2°C, which is almost the same as the host liquid crystal (H), indicating 
that the compound (i=2) (1-3-2) dissolves readily in the host liquid crystal. 



Tetsuo KUSUMOTO et al. 
IN THE CLAIMS : 

Please amend the following claims as follows: 
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1 . (Amended) A tetrahydronaphthalene derivative represented by a general formula (I) 

(i) 

(wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 carbon 
atoms which may incorporate a branched chain and may be substituted with 1 to 7 fluorine atoms 
or alkoxyl groups of 1 to 7 carbon atoms; linkage groups La, Lb, Lc and Ld each represent 
independently a single bond, -CH 2 CH 2 -, -CH=CH-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 ), CF 2 CF 2 , CF=CF, CH 2 0, OCH 2 , OCH(CH 3 ) , CH(CH 3 )0, C*C , CF 2 0 
, OCF 2 , COO , OCO , COS or SCO ; Z represents a fluorine atom, chlorine atom, cyano group, 
cyanato group, trifiuoromethoxy group or a difluoromethoxy group; ring A, ring B and ring D each 
represent independently a trans- 1,4-cyclohexylene group, a trans-decahydronaphthalene-2,6-diyl 
group, a trans- 1 ,3 -dioxane-2,4-diyl group, or a 1 ,4-phenylene group which may be substituted with 
one or two fluorine atoms, apyridine-2,5-diyl group, apyrimidine-2,5-diyl group, apyrazine-2,5-diyl 
group, apyridazine-3,6-diyl group, and anaphthalene-2,6-diyl group which maybe substituted with 
one or two fluorine atoms; ring E represents independently a 1 ,4-phenylene group which may be 
substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 
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substituted with one or two fluorine atoms, ring C represents either one of a general formula (Ila) 
and a general formula (lib) 




(wherein, X 1 , X 2 , X 3 , X 4 , X 3 and X 6 each represent independently a hydrogen atom or a fluorine 
atom); and n a , n b , n° and n d each represent independently either 0 or 1 ; 

although, in a case in which n° = 1 and n d = 0, ring D represents a 1 ,4-phenylene group which 
may be substituted with one or two fluorine atoms and/or a naphthalene-2,6-diyl group which may 
be substituted with one or two fluorine atoms; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n c = n d = 0 and n b = 1 , or n b = n c = n d = 0 and n a = 1 , ring A and ring B are 1 ,4- 
phenylene groups, La and Lb are single bonds, and ring C is said general formula (Ha), then at least 
one of X 1 , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1, ring C and ring D are 1 ,4- 
phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said general formula 
(Ila), then at least one of X 1 , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1, ring C and ring D are 1,4- 
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phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said general formula 
(lib), then at least one of X 4 , X 5 and X 6 represents a fluorine atom; 

in a case in which Z is a fluorine atom, R is an unsubstituted and saturated alkyl group or 
alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1, ring C and ring D are 1,4- 
phenylene groups, Lc and Ld are -COO- linkages, and ring C is said general formula (lib), then at 
least one of X 4 , X 5 and X 6 represents a fluorine atom; 

and in a case in which ring C is said general formula (lib), at least one of n c and n d is 1). 

4. (Amended) A tetrahydronaphthalene derivative according to anyone of claims 1 through 
3" claim L wherein in said general formula (I), either one of n a and n b is 0. 

5. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 through 

4 claim L wherein in said general formula (I), either one of n c and n d is 0. 

6. (Amended) A tetrahydronaphthalene derivative according to any one of claims + through 

5 claim 1 , wherein in said general formula (I), n a = n b = 0. 

7. (Amended) A tetrahydronaphthalene derivative according to any on e of claims 1,2,4 and 
5 claim L wherein in said general formula (I), n c = n d = 0. 
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8. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 through 
9 claim 1 , wherein in said general formula (I), at least one of n a , n b , n c and n d is 1 . 



9. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 through 
8 claim 1 , wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are each 
selected independently from a group consisting of a single bond, -CH 2 CH 2 -, and -C a C . 

10. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 9 claim 1 , wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are 
each selected independently from a group consisting of a single bond and CH 2 CH 2 . 

1 1 . (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 10 claim 1 , wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are 
each a single bond. 

12. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 11 claim 1 . wherein in said general formula (I), ring A, ring B and ring D are each 
independently selected from a group consisting of a trans- 1,4-cyclohexylene group, a trans- 
decahydronaphthalene-2,6-diyl group, a trans-l,3-dioxane-2,4-diyl group, a 1 ,4-phenylene group 
which may be substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which 
may be substituted with one or two fluorine atoms. 
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13. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 12 claim L wherein in said general formula (I), Z is a fluorine atom. 



14. (Amended) A tetrahydronaphthalene derivative according to any on e of claims 1 
through 12 claim 1 , wherein in said general formula (I), Z is a cyano group. 

15. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 12 claim 1 , wherein in said general formula (I), Z is a trifluoromethoxy group. 

16. (Amended) A tetrahydronaphthalene derivative according to any on e of claims 1 
through 15 claim 1 , wherein in said general formula (I), R is a saturated or unsaturated alkyl group 
of 1 to 20 carbon atoms which may incorporate a branched chain and may be substituted with 1 to 
7 fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms. 

17. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 16 claim L wherein in said general formula (I), R is a saturated or unsaturated straight chain 
alkyl group of 1 to 20 carbon atoms. 

18. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
th r ough 17 claim 1 , wherein in said general formula (I), X 3 , X 4 and X s in said formula (Ha) and said 
formula (lib) are hydrogen atoms. 
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19. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 18 claim 1 . wherein in said general formula (I), X 2 in said formula (Ha) is a hydrogen atom 
and X 1 is a fluorine atom. 

20. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 18 claim 1 , wherein in said general formula (I), X 1 in said formula (Ha) is a hydrogen atom 
and X 2 is a fluorine atom. 

21. (Amended) A tetrahydronaphthalene derivative according to any one of chains 1 
through 20 claim 1 which shows liquid crystallinity. 

22. (Amended) A tetrahydronaphthalene derivative according to ai i y one of claims 1 
through 2 i claim 1 which shows a nematic phase. 

23. (Amended) A tetrahydronaphthalene derivative according to any one of claims 1 
through 22 claim 1 which upon addition to a nematic liquid crystal composition shows a nematic 
phase. 

27. (Amended) An active matrix driven liquid crystal display element utilizing a liquid 
crystal composition according to claim 26 25. 
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DESCRIPTION 

COMPOjJN^^ 

CRYSTAL COMPOSITION CONTAINING S AME 

5 

TECHNICAL FIELD 
The present invention relates to a novel liquid crystal compound comprising a 
tetrahydronaphthalene derivative which is useful as an electrooptical liquid crystal display 
material, as well as a liquid crystal composition containing such a compound and a liquid 
1 0 crystal display element utilizing the compound. 



BACKGROUND ART 
Liquid crystal display elements are now used not only in clocks and calculators, but 
also in various types of measuring instruments, automobile instrument panels, word 

15 processors, personal digital assistants, printers, computers and televisions. Typical 

examples of liquid crystal display methods include TN (twisted nematic) types, STN (super 
twisted nematic) types, DS (dynamic scattering) types, GH (guest host) types, or methods 
which enable high speed response such as FLC (ferroelectric liquid crystal) types or AFLC 
(antiferroelectric liquid crystal) types. In addition, multiplex driving is replacing the 

20 conventional static driving as the most common type of driving method, and moreover, 
simple matrix systems, and more recently, active matrix systems, have also come into 
practical use. 

Extremely large numbers of different liquid crystal compounds have been synthesized 
for use as liquid crystal materials, and these are selected and used depending on the display 



method, the driving method and the final use of the display. However the demand for 
improved performance (such as improved display quality or increased display screen size) 
from liquid crystal display elements has grown stronger over the years, and development of 
new liquid crystal compounds to satisfy these demands is ongoing. 

5 Liquid crystal compounds generally comprise a central skeleton part known as the 

core, with terminal portions on both sides. Typically, the most common ring structure that 
composes the core portion of the liquid crystal compound is a 1 ,4-phenylene group (which 
may be substituted with one or two halogen atoms, cyano groups, or methyl groups or the 
like) and a trans- 1,4-cyclohexylene group. However, liquid crystal compounds composed 

1 0 solely of a 1 ,4-phenylene group and a trans- 1 ,4-cyclohexylene group are limited in terms of 
the variety of possible compounds and the associated characteristics, and are currently unable 
to adequately accommodate the aforementioned demands. 

Ring structures which have been investigated other than the 1 ,4-phenylene group and 
trans- 1,4-cyclohexylene group described above include heterocyclic ring systems such as a 

15 pyridine-2,5-diyl group, pyrimidine-2,5-diyl group, and a l,3-dioxane-trans-2,5-diyl group, 
and fused ring systems such as a trans-decahydronaphthalene-2,6-diyl group, naphthalene- 
2,6-diyl group, tetrahydronaphthalene-2,6-diyl group, bicyclo [2.2. 2] octane- 1,4-diyl group, 
and a spiro[3.3]heptane-2,6-diyl group, although production problems (including technical 
problems and cost) and stability problems mean that only a very small number are currently 

20 used in practical applications. 

Of these fused ring systems, the tetrahydronaphthalene-2,6-diyl group is a ring 
structure that has been known for considerable time, although synthetic examples are 
extremely few, and furthermore, characteristics of the ring structure other than the liquid 
crystallinity (the phase transition temperature), in particular the characteristics of the structure 
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as a nematic liquid crystal, are virtually unknown. (Recently, it was reported that an 
optically active alcohol ester of tetrahydronaphthalene-2-carboxylic acid showed smectic 
liquid crystal characteristics, and in particular highly interesting characteristics as a 
ferroelectric liquid crystal and an antiferroelectric liquid crystal. Furthermore, a 
5 ferroelectric liquid crystal skeleton comprising a fluorine containing tetrahydronaphthalene 
structure has also been recently reported.) 

In a typical liquid crystal compound, at least one of the terminal portions is a chain 
like (side chain) group, and in cases in which the dielectric anisotropy is positive, so-called p- 
type liquid crystals, then the other terminal portion is usually a polar group. 

10 In TN or STN display methods, in order to reduce the associated driving voltage, a 

compound with a large positive dielectric anisotropy (p-type) is required. In order to satisfy 
this requirement, typically compounds with a cyano group at the molecule terminal, and 
moreover at least one fluorine atom in the same direction on the molecule are used. The 
reported tetrahydronaphthalene derivatives almost all have a dielectric anisotropy between 0 

15 and a negative value, so-called n-type liquid crystals, and the only examples of p-type liquid 
crystals where a polar group has been introduced onto a tetrahydronaphthalene skeleton are 
limited to compounds with a phenyltetrahydronaphthalene skeleton or a phenyl 
tetrahydronaphthalene-2-carboxylate skeleton, and no comments have been made about the 
electrooptical characteristics, nor examples given of potential applications (Helv. Chim. Acta, 

20 65,1318-1330(1982)). 

Examples of p-type compounds for use with the aforementioned active matrix driving 
method include only compounds with a fluorine atom, a fluoroalkoxy group or a fluoroalkyl 
group as the polar group, and no reports have been made of a tetrahydronaphthalene 
compound. Furthermore, although many liquid crystal compounds which are 



tetrahydronaphthalene derivatives are not particularly co-soluble with other liquid crystal 
compounds, it is thought that introducing a side substituent (a fluorine atom is particularly 
desirable) into the tetrahydronaphthalene skeleton would be effective in alleviating this 
problem. In terms of application to the aforementioned active matrix system, it is thought 
5 that substitution with a fluorine group would also be effective in the case in which a polar 
group is introduced directly into the tetrahydronaphthalene ring. There are no actual 
synthetic examples of this type of fluorotetrahydronaphthalene derivative, and at present it is 
impossible to even estimate the properties of this type of compound. 
'% In liquid crystal compounds, it is known that replacing the alkyl group typically used 

m 10 as the side chain portion with an alkenyl group, results in superior effects such as an 
y| improvement in liquid crystallinity, a reduction in viscosity, and improvements in the 

e sharpness of the display characteristics. However, these alkenyl groups are usually 

introduced via direct bonding to a cyclohexane ring, and no compounds have been reported 

iy 

^ where such an introduction has occurred on an aromatic ring, or more particularly a 

1 5 tetrahydronaphthalene ring. 

Similarly, tetrahydronaphthalene derivatives with a side chain such as an alkoxylalkyl 
group, a fluoroalkyl group, a fluoroalkenyl group, or a fluoroalkenyloxy group or the like, 
have also not been reported. 

In terms of the ring structure linkage group within the core of a liquid crystal 
20 compound, in addition to single bonds and ester groups (-COO-, -OCO-), many bivalent 

organic groups such as a 1,2-ethylene group (-CH2CH2-), an ethynylene group (-C=C-) or a 
difluoroethenylene group (-CF=CF-) are also known, although such groups are unknown 
within tetrahydronaphthalene derivatives. 



DISCLOSURE OF INVENTION 

The problem which the present invention attempts to resolve is to provide a novel 
compound with a tetrahydronaphthalene skeleton, and furthermore to provide a practical 
liquid crystal composition using such a compound. 

As a result of intensive investigations aimed at resolving the above problem, the 
present inventors discovered compounds with a tetrahydronaphthalene skeleton which could 
be produced with ease, which in the main showed liquid crystallinity over a wide temperature 
range, and which regardless of the liquid crystallinity or otherwise of any single compound, 
upon addition to a composition, could be mixed with the composition without any lowering 
in the response speed (in a large number of cases the response speed improves), without any 
marked narrowing of the targeted liquid crystal temperature range (in a large number of cases 
the temperature range widens), and without any layer separation, and thereby completed the 
present invention. 

Invention 1 : A tetrahydronaphthalene derivative represented by a general formula (I) 

^^^^^^^^^^ 

(I) 

(wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 
carbon atoms which may incorporate a branched chain and may be substituted with 1 to 7 
fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms; the linkage groups La, Lb, Lc and 
Ld each represent independently a single bond, -CH 2 CH 2 -, -CH=CH-, -CH(CH 3 )CH 2 -, 
-CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-, -CH 2 0-, -OCH 2 -, -OCH(CH 3 )-, 
-CH(CH 3 )0-, -C=C-, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -COS- or -SCO-; Z represents a 
fluorine atom, chlorine atom, cyano group, cyanato group, trifluoromethoxy group or a 



difluoromethoxy group; ring A, ring B and ring D each represent independently a trans- 1,4- 
cyclohexylene group, trans-decahydronaphthalene-2,6-diyl group, trans- l,3-dioxane-2,4-diyl 
group, or a 1,4-phenylene group which may be substituted with one or two fluorine atoms, 
pyridine-2,5-diyl group, pyrimidine-2,5-diyl group, pyrazine-2,5-diyl group, a pyridazine-3,6- 
diyl group, and a naphthalene-2,6-diyl group which may be substituted with one or two 
fluorine atoms; ring E represents independently a 1,4-phenylene group which may be 
substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 
substituted with one or two fluorine atoms; ring C represents either the general formula (Ila) 
or the general formula (lib) 




(wherein, X 1 , X 2 , X 3 , X 4 , X 5 and X 6 each represent a hydrogen atom or a fluorine atom); and 
n a , n b , n c and n d each represent independently either 0 or 1 . 

However, in the case in which n c = 1, n d = 0, the ring D represents a 1 ,4-phenylene 
group which may be substituted with one or two fluorine atoms and/or a naphthalene-2,6-diyl 
group which may be substituted with one or two fluorine atoms. 

Furthermore, in the case in which Z is a cyano group, R is an unsubstituted and 
saturated alkyl group or alkoxyl group, n a = n c = n d = 0 and n b = 1 , or n b = n c = n d = 0 and n a 
I . ring A and ring B are 1,4-phenylene groups, La and Lb are single bonds, and ring C is the 
general formula (Ila), then at least one of X 1 , X 2 and X 3 represents a fluorine atom. 

Furthermore, in the case in which Z is a cyano group, R is an unsubstituted and 
saturated alkyl group or alkoxyl group, n a = n b = n c = 0 and n d = 1 , or n a = n b = n d = 0 and n c = 
1, ring C and ring D are 1,4-phenylene groups, Lc and Ld are single bonds or -COO- linkages, 
and ring C is the general formula (Ila), then at least one of X 1 , X 2 and X 3 represents a fluorine 



atom. 

Furthermore, in the case in which Z is a cyano group, R is an unsubstituted and 
saturated alkyl group or alkoxyl group, n a = n b = n° = 0 and n d = 1, or n a = n b = n d = 0 and n° = 
1, ring C and ring D are 1 ,4-phenylene groups, Lc and Ld are single bonds or -COO- linkages, 
and ring C is the general formula (lib), then at least one of X 4 , X 5 and X 6 represents a fluorine 
atom. 

Furthermore, in the case in which Z is a fluorine atom, R is an unsubstituted and 
saturated alkyl group or alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 

1, ring C and ring D are 1 ,4-phenylene groups, Lc and Ld are -COO- linkages, and ring C is 
the general formula (lib), then at least one of X 4 , X 5 and X 6 represents a fluorine atom. 

In addition, in the case in which ring C is the general formula (lib), at least one of n c 
and n d is 1.). 

Invention 2: A tetrahydronaphthalene derivative according to Invention 1, wherein in 
the general formula (I), the ring C is represented by the formula (Ila). 

Invention 3: A tetrahydronaphthalene derivative according to Invention 1, wherein in 
the general formula (I), the ring C is represented by the formula (lib). 

Invention 4: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 3, wherein in the general formula (I), either n a or n b is 0. 

Invention 5: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 4, wherein in the general formula (I), either n c or n d is 0. 

Invention 6: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 5, wherein in the general formula (I), n a = n b = 0. 

Invention 7: A tetrahydronaphthalene derivative according to any one of Inventions 1, 

2, 4 and 5, wherein in the general formula (I), n° = n d = 0. 



Invention 8: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 7, wherein in the general formula (I), at least one of n a , n b , n c and n d is 1 . 

Invention 9: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 8, wherein in the general formula (I), the linkage groups La, Lb, Lc and Ld are each 
selected independently from a group consisting of a single bond, -CH 2 CH 2 -, and -C=C-. 

Invention 10: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 9, wherein in the general formula (I), the linkage groups La, Lb, Lc and Ld are each 
selected independently from a group consisting of a single bond and -CH2CH2-. 

Invention 1 1 : A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 10, wherein in the general formula (I), the linkage groups La, Lb, Lc and Ld are each 
a single bond. 

Invention 12: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 1 1, wherein in the general formula (I), the ring A, the ring B and the ring D are each 
independently selected from a group consisting of a trans- 1 ,4-cyclohexylene group, a trans- 
decahydronaphthalene-2,6-diyl group, a trans-l,3-dioxane-2,4-diyl group, or a 1 ,4-phenylene 
group which may be substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl 
group which may be substituted with one or two fluorine atoms. 

Invention 13: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 12, wherein in the general formula (I), Z is a fluorine atom. 

Invention 14: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 12, wherein in the general formula (I), Z is a cyano group. 

Invention 15: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 12, wherein in the general formula (I), Z is a trifluoromethoxy group. 

Invention 16: A tetrahydronaphthalene derivative according to any one of Inventions 1 



through 15, wherein in the general formula (I), R is a saturated or unsaturated alkyl group of 1 
to 20 carbon atoms which may incorporate a branched chain and may be substituted with 1 to 
7 fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms. 

Invention 17: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 16, wherein in the general formula (I), R is a saturated or unsaturated straight chain 
alkyl group of 1 to 20 carbon atoms. 

Invention 18: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 17, wherein in the general formula (I), X 3 , X 4 and X 3 in the formula (Ha) and the 
formula (lib) are hydrogen atoms. 

Invention 19: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 1 8, wherein in the general formula (I), X 2 in the formula (Ha) is a hydrogen atom and 
X 1 is a fluorine atom. 

Invention 20: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 18, wherein in the general formula (I), X 1 in the formula (Ha) is a hydrogen atom and 
X 2 is a fluorine atom. ^ 

Invention 21: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 20 which shows liquid crystallinity. 

Invention 22: A tetrahydronaphthalene derivative which forms a nematic phase. 

Invention 23: A tetrahydronaphthalene derivative according to any one of Inventions 1 
through 22 which upon addition to a nematic liquid crystal composition forms a nematic 
phase. 

Invention 24: A liquid crystal composition containing one or more compounds of the 
general formula (I) according to any one of Inventions 1 through 23. 

Invention 25: A liquid crystal composition according to Invention 24 which can be 
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used for active matrix driving. 

Invention 26: A liquid crystal element comprising a liquid crystal composition 
according to Invention 25 as a structural element. 

Invention 27: An active matrix driven liquid crystal display element utilizing a liquid 
5 crystal composition according to Invention 26. 

BEST MODE FOR CARRYING OUT THE INVENTION 
In the compound of the general formula (I) described above, suitable examples of the 
R, the linkage groups La, Lb, Lc and Ld, the polar group Z, the ring A, the ring B, the ring C, 
10 the ring D and the ring E, as well as n a , n b , n° and n d are described below. 

n a , n b , n c and n d are either 0 or 1, and with the exception of the case in which ring C is 
represented by the formula (lib), any combinations are possible, although in cases in which n a 
+ n b + n c + n d = 3 or 4 the melting point and the viscosity increase, and in the case in which n a 
+ n b + n c + n d = 0 the liquid crystallinity deteriorates, and so cases in which n a + n b + n c + n d 
15 = 1 or 2 are preferred. 

Examples of the group R include straight chain saturated alkyl groups such as a 
methyl group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl 
group, octyl group, nonyl group, decyl group, undecyl group, dodecyl group, tridecyl group, 
tetradecyl group, pentadecyl group, hexadecyl group, heptadecyl group, octadecyl group, 
20 nonadecyl group and an eicosyl group; branched saturated alkyl groups such as a 1- 

methylethyl group, 1-methylpropyl group, 2-methylpropyl group, 1,2-dimethylpropyl group, 
1-methylbutyl group, 2-methylbutyl group, 3-methylbutyl group, 1 ,2-dimethylbutyl group, 
1,3-dimethylbutyl group, 2,3-dimethylbutyl group, 1-methylpentyl group, 2-methylpentyl 
group, 3-methylpentyl group, 4-methylpentyl group, 1,2-dimethylpentyl group, 1,3- 
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dimethylpentyl group, 1-methylhexyl group, 2-methylhexyl group, 3-methylhexyl group, 4- 
methylhexyl group, 5-methylhexyl group, 1 ,2-dimethylhexyl group, 1,3-dimethylhexyl group, 
1-methylheptyl group, 2-methylheptyl group, 3-methylheptyl group, 4-methylheptyl group, 5- 
methylheptyl group, 6-methylheptyl group, 1 ,2-dimethylheptyl group, 1,3-dimethylheptyl 
5 group, 1-methyloctyl group, 2-methyloctyl group, 3-methyloctyl group, 4-methyloctyl group, 
5-methyloctyl group, 6-methyloctyl group, 7-methyloctyl group, 1 ,2-dimethyloctyl group, 
1,3-dimethyloctyl group, 1 -methylnonyl group, 2-methylnonyl group, 3-methylnonyl group, 
4-methylnonyl group, 5-methylnonyl group, 6-methylnonyl group, 7-methylnonyl group, 8- 
methylnonyl group, 1,2-dimethylnonyl group, 1,3-dimethylnonyl group, 1-methyldecyl group, 

10 2-methyldecyl group, 3-methyldecyl group, 1,2-dimethyldecyl group, 1,3-dimethyldecyl 
group, 1-methylundecyl group, 2-methylundecyl group, 3-methylundecyl group, 1,2- 
dimethylundecyl group, 1,3-dimethylundecyl group, 1-methyldodecyl group, 2-methyldodecyl 
group, 3-methyldodecyl group, 1,2-dimethyldodecyl group, 1,3 -dimethyl dodecyl group, 1- 
methyltridecyl group, 2-methyltridecyl group, 3-methyltridecyl group, 1 ,2-dimethyltridecyl 

15 group and a 1,3-dimethyltridecyl group; unsaturated alkyl groups such as a vinyl group, trans- 
1-propenyl group, 2-propenyl group, trans- 1-butenyl group, trans-2-butenyl group, 3-butenyl 
group, trans- 1-pentenyl group, trans-2-pentenyl group, trans-3-pentenyl group, 4-pentenyl 
group, trans- 1-hexenyl group, trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl 
group, 5-hexenyl group, trans- 1-heptenyl group, trans-2-heptenyl group, trans-3-heptenyl 

20 group, trans-4-heptenyl group, trans-5-heptenyl group, 6-heptenyl group, trans- 1 -octenyl 
group, trans-2-octenyl group, trans-3 -octenyl group, trans-4-octenyl group, trans-5-octenyl 
group, trans-6-octenyl group, 7-octenyl group, trans- 1-nonenyl group, 8-nonenyl group, trans- 
1-decenyl group, 9-decenyl group, trans- 1-undecenyl group, 10-undecenyl group, trans- 1- 
dodecenyl group, 11-dodecenyl group, ethynyl group, 1-propynyl group, 2-propynyl group, 1- 
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butynyl group, 2-butynyl group, 3-butynyl group, 1-pentynyl group, 2-pentynyl group, 3- 
pentynyl group, 4-pentynyl group, 1-hexynyl group, 2-hexynyl group, 3-hexynyl group, 4- 
hexynyl group, 5-hexynyl group, 1-heptynyl group, 2-heptynyl group, 3-heptynyl group, 4- 
heptynyl group, 5-heptynyl group, 6-heptynyl group, 1-octynyl group, 2-octynyl group, 3- 
5 octynyl group, 4-octynyl group, 5-octynyl group, 6-octynyl group, 7-octynyl group, 1-nonynyl 
group, 8-nonynyl group, 1-decynyl group, 9-decynyl group, 1-undecynyl group, 10-undecynyl 
group, 1-dodecynyl group, 1 1-dodecynyl group, 1-tridecynyl group and a 1 2-tridecynyl group; 
fluorine substituted alkyl groups such as a fluoromethyl group, difluoromethyl group, 
trifluoromethyl group, 2-fluoromethyl group, 2,2-difluoroethyl group, 2,2,2-trifluoroethyl 

10 group, 1,1, 2,2,2 -pentafluoroethyl group, 3-fluoropropyl group, 2-fluoropropyl group, 1- 
fluoropropyl group, 3,3-difluoropropyl group, 3,3,3-trifluoropropyl group, 2,2,3,3- 
tetrafluoropropyl group, 2,2,3,3,3-pentafluoropropyl group, 1,1,2,2,3,3,3-heptafluoropropyl 
group, 4-fluorobutyl group, 3-fluorobutyl group, 2-fluorobutyl group, 1-fluorobutyl group, 
4,4-difluorobutyl group, 4,4,4-trifluorobutyl group, 3,3,4,4-tetrafluorobutyl group, 3,3,4,4,4- 

15 pentafluorobutyl group, 2,2,3,3,4,4,4-heptafluorobutyl group, 5-fluoropentyl group, 4- 

fluoropentyl group, 3-fluoropentyl group, 2-fluoropentyl group, 1 -fluoropentyl group, 5,5- 
difluoropentyl group, 5,5,5-trifluoropentyl group, 4,4,5,5-tetrafluoropentyl group, 4,4,5,5,5- 
pentafluoropentyl group, 3,3,4,4,5,5,5-heptafluoropentyl group, 6-fluorohexyl group, 5- 
fluorohexyl group, 4-fluorohexyI group, 3-fluorohexyl group, 2-fluorohexyl group, 1- 

20 fluorohexyl group, 6,6-difluorohexyl group, 6,6,6-trifluorohexyl group, 5,5,6,6,6- 

pentafluorohexyl group, 4,4,5,5,6,6,6-heptafluorohexyl group, 7-fluoroheptyl group, 6- 
fluoroheptyl group, 5-fluoroheptyl group, 4-fluoroheptyl group, 3-fluoroheptyl group, 2- 
fluoroheptyl group, 1 -fluoroheptyl group, 7,7-difluoroheptyl group, 7,7,7-trifluoroheptyl 
group, 6,6,7,7-tetrafluoroheptyl group, 6,6,7,7,7-pentafluoroheptyl group, 5,5,6,6,7,7,7- 
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heptafluoroheptyl group, 8-fluorooctyl group, 7-fluorooctyl group, 6-fluorooctyl group, 5- 
fluorooctyl group, 4-fluorooctyl group, 3-fluorooctyl group, 2-fluorooctyl group, 1- 
fluorooctyl group, 8,8-difluorooctyl group, 8,8,8-trifluorooctyl group, 7,7,8, 8-tetrafluorooctyl 
group, 7,7,8,8,8-pentafluorooctyl group and a 6,6,7,7,8,8,8-heptafluorooctyl group; fluorine 
5 substituted unsaturated alkyl groups such as a 2,2-difluoroethenyl group, (E)- 1 ,2- 

difluoroethenyl group, (Z)-l,2-difluoroethenyl group, 3,3-difluoro-2-propenyl group, (E)-2,3- 
difluoro-2-propenyl group, (Z)-2,3-difluoro-2-propenyl group, 4,4-difluoro-3-butenyl group, 
(E)-3,4-difluoro-3-butenyl group, (Z)-3,4-difluoro-3-butenyl group, 5,5-difluoro-4-pentenyl 

^ group, (E)-4,5-difluoro-4-pentenyl group, (Z)-4,5-difluoro-4-pentenyl group, 6,6-difluoro-5- 

fU 

ffl 10 hexenyl group, (E)-5,6-difluoro-5-hexenyl group, (Z)-5,6-difluoro-5-hexenyl group, (E)-l,2- 

il 

W difluoro- 1 -propenyl group, (E)- 1 ,2-difluoro- 1 -butenyl group, (E)- 1 ,2-difluoro- 1 -pentenyl 

W 

f group, (E)- 1 ,2-difluoro- 1 -hexenyl group, (Z)- 1 -fluoro- 1 -propenyl group, (Z)- 1 -fluoro- 1 - 

=1 butenyl group, (Z)- 1 -fluoro- 1 -pentenyl group, (Z)- 1 -fluoro- 1 -hexenyl group, (Z)-2-fluoro- 1 - 

Q propenyl group, (Z)-2-fluoro-l -butenyl group, (Z)-2-fluoro-l -pentenyl group, (Z)-2-fluoro-l- 

15 hexenyl group, (E)-2,3-difluoro-2-butenyl group, (E)-2,3-difluoro-2 -pentenyl group, (E)-2,3- 
difluoro-2-hexenyl group, (Z)-2-fluoro-2-butenyl group, (Z)-2-fluoro-2-pentenyl group, (Z)- 
2-fluoro-2-hexenyl group, (Z)-3-fluoro-2-butenyl group, (Z)-3-fluoro-2-pentenyl group and a 
(Z)-3-fluoro-2-hexenyl group; alkoxyl group substituted alkyl groups such as a 
methoxymethyl group, ethoxymethyl group, propoxymethyl group, butoxymethyl group, 
20 pentyloxymethyl group, hexyloxymethyl group, heptyloxymethyl group, 1 -methoxyethyl 
group, 1-ethoxyethyl group, 1 -propoxyethyl group, 1 -butoxyethyl group, 1 -pentyloxyethyl 
group, 1-hexyloxyethyl group, 1 -heptyloxyethyl group, 2-methoxyethyl group, 2-ethoxyethyl 
group, 2-propoxyethyl group, 2-butoxyethyl group, 2-pentyloxyethyl group, 2-hexyloxyethyl 
group, 2-heptyloxyethyl group, 1 -methoxypropyl group, 1 -ethoxypropyl group, 1- 
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propoxypropyl group, 1-butoxypropyl group, 1-pentyloxypropyl group, 1 -hexyloxypropyl 
group, 1-heptyloxypropyl group, 2-methoxypropyl group, 2-ethoxypropyl group, 2- 
propoxypropyl group, 2-butoxypropyl group, 2-pentyloxypropyl group, 2-hexyloxypropyl 
group, 2-heptyloxypropyl group, 3-methoxypropyl group, 3-ethoxypropyl group, 3- 
propoxypropyl group, 3-butoxypropyl group, 3-pentyloxypropyl group, 3 -hexyloxypropyl 
group, 3-heptyloxypropyl group, 4-methoxybutyl group, 4-ethoxybutyl group, 4-propoxybutyl 
group, 4-butoxybutyl group, 4-pentyloxybutyl group, 4-hexyloxybutyl group, 4- 
heptyloxybutyl group, 5-methoxypentyl group, 5-ethoxypentyl group, 5-propoxypentyl group, 
5-butoxypentyl group, 5-pentyloxypentyl group, 5-hexyloxypentyl group, 5-heptyloxypentyl 
group, 6-methoxyhexyl group, 6-ethoxyhexyl group, 6-propoxyhexyl group, 6-butoxyhexyl 
group, 6-pentyloxyhexyl group, 6-hexyloxyhexyl group and a 6-heptyloxyhexyl group; and 
the alkoxyl groups thereof, although alkyl groups are preferred. Of such alkyl groups, 
straight chain saturated alkyl groups and unsaturated alkyl groups are preferred, and 
particularly desirable groups include a methyl group, ethyl group, propyl group, butyl group, 
pentyl group, hexyl group, heptyl group, octyl group, vinyl group, trans- 1 -propenyl group, 2- 
propenyl group, trans- 1-butenyl group, trans-2-butenyl group, 3-butenyl group, trans- 1- 
pentenyl group, trans-2-pentenyl group, trans-3-pentenyl group, 4-pentenyl group, trans- 1- 
hexenyl group, trans-2-hexenyl group, trans-3-hexenyl group, trans-4-hexenyl group, 5- 
hexenyl group, trans- 1-heptenyl group, trans-2-heptenyl group, trans-3-heptenyl group, trans- 
4-heptenyl group, trans-5-heptenyl group, and a 6-heptenyl group. 

Examples of the linkage groups La, Lb, Lc and Ld include a single bond, -CH 2 CH 2 -, 
-CH=CH-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-, 
-CH 2 0-, -OCH 2 -, -OCH(CH 3 )-, -CH(CH 3 )0-, -OC-, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, 
-COS- or -SCO-, and of these, a single bond, -CH 2 CH 2 - and -C^C- are preferred, and a single 
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bond is particularly preferred. 

Examples of the group Z include a fluorine atom, chlorine atom, cyano group, cyanato 
group, trifluoromethoxy group or a difluoromethoxy group, although a fluorine atom, a cyano 
group, or a trifluoromethoxy group are preferred, and a fluorine atom or a trifluoromethoxy 
group are particularly desirable. 

Examples of the ring A, the ring B and the ring D include the types of structures 
shown in the formulas group 1 . 




formulas group 1 




Examples of the ring E, and the ring D in the case in which n d = 
structures shown in the formulas group 4. 



0 include the types of 



17 




F 



F F F F 




F 



formulas group 4 



Of these ring structures, the structures shown in the formulas group 5 are preferred. 




formulas group 5 




Of these ring structures, the structures shown in the formulas group 8 are preferred. 



formulas group 8 

As described above, the compound of the aforementioned general formula (I) 
p 5 incorporates a very large variety of compounds depending on the selection of the group R, the 

j§ linkage groups La, Lb, Lc and Ld, the polar group Z, the ring A, the ring B, the ring C, the 

fy 

ring D and the ring E, and n a , n b , n c and n d , and by appropriate selection of each of these 
m structural sites, compounds can be prepared which are applicable to a wide range of uses and 

La fields. As a result, compounds of the general formula (I) show characteristics such as a 

III 10 broad nematic temperature range, good stability against light and heat, and a high voltage 

09 

p retention, that are extremely useful for electrooptical elements, and are particular preferable 

for STN-LCD and AM-LCD devices. Specifically, of the compounds represented by the 
general formula (I), particularly preferred compounds include those listed below. 

In the compounds listed, the following abbreviations are used, so that R 1 represents 

15 any one of a methyl group, ethyl group, propyl group, butyl group, pentyl group, hexyl 
group, heptyl group, octyl group, vinyl group, trans- 1 -propenyl group, 2-propenyl group, 
trans- 1-butenyl group, trans-2-butenyl group, 3-butenyl group, trans- 1 -pentenyl group, trans- 
2-pentenyl group, trans-3-pentenyl group, 4-pentenyl group, trans- 1 -hexenyl group, trans-2- 
hexenyl group, trans-3 -hexenyl group, trans-4-hexenyl group, 5 -hexenyl group, trans- 1- 

20 heptenyl group, trans-2-heptenyl group, trans-3 -heptenyl group, trans-4-heptenyl group, trans- 
5-heptenyl group, and a 6-heptenyl group. 
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F 




atom, 

5 R^Cy-Thl-F, R^Phl-Thl-F, R 1 -Ph2-Thl-F, R^PIG-Thl-F, R^Npl-Thl-F, 
R 1 -Np2-Thl-F, R^NpS-Thl-F, R^Np^Thl-F, R 1 -Cy-Th2-F, R'-Phl-TM-F, 
R 1 -Ph2-Th2-F, R^PhS-Tl^-F, R'-Npl-TM-F, R 1 -Np2-Th2-F, R^NpS-Tl^-F, 
R 1 . N p4-Th2-F, R'-Cy-Tltf-F, R'-Phl-TM-F, R 1 -Ph2-Th3-F, R'-PhS-ThS-F, 
R'-Npl-ThS-F, R 1 -Np2-Th3-F, R'-Np3-Th3-F, R 1 -Np4-Th3-F, R'-Cy-TM-F. 

1 0 R'-Phl-TM-F, R 1 -Ph2-Th4-F, R'-PhS-Th^-F, R'-Npl-Tl^-F, R 1 -Np2-Th4-F, 
R^NpS-TM-F, R 1 -Np4-Th4-F, R^Cy-CHbCH^Thl-F, R 1 -Phl-CH 2 CH 2 -Thl-F, 
R 1 -Ph2-CH 2 CH 2 -Thl-F, R'-PhS-CHbCHa-Thl-F, R^Npl-CHaCHrThl-F, 
R 1 -Np2-CH 2 CH 2 -Thl-F, R^NpS-CHzC^-Thl-F, R 1 -Np4-CH 2 CH 2 -Thl-F, 
R^Cy-CHaCHz-I^-F, R'-Phl-CF^CFfe-Thl-F, R 1 -Ph2-CH 2 CH 2 -Th2-F, 
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R'-PhS-CHzCHz-Tte-F, R^Npl-CHzCHz-Tltf-F, R 1 -Np2-CH2CH2-Th2-F, 
R^NpS-CHbCKb-ra-F, R 1 -Np4-CH 2 CH 2 -Th2-F, R^Cy-CHzCHz-ThS-F, 
R'-Phl-CHzCHz-ThS-F, R'-P^-CHzCHz-ThS-F, R^Plrf-CHzCHz-ThS-F, 
R^Npl-CHzCHz-ThS-F, R 1 -Np2-CH 2 CH 2 -Th3-F, R'-Np3-CH 2 CH 2 -Th3-F, 
5 R 1 -Np4-CH2CH2-Th3-F, R^Cy-CHzCF^-Tl^-F, R^Phl-CH.CHz-TM-F, 
R 1 -Ph2-CH 2 CH 2 -Th4-F, R^PhS-CHzCHz-Tbd-F, R^Npl-CHzCHz-Ttd-F, 
R 1 -Np2-CH 2 CH 2 -Th4-F, R^NpS-CHzCHz-IM-F, R 1 -Np4-CH 2 CH 2 -Th4-F, 
in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = n d = 0, and Z is a cyano group, 
| R'-Cy-TM-CN, R^PM-Thl-CN, R^Pirf-Thl-CN, R^Npl-Thl-CN, R^^-Thl-CN, 

% 10 R'-NpS-Thl-CN, R 1 -Np4-Thl-CN, R'-Cy-TM-CN, R'-Phl-TO-CN, R'-Phl-Tltf-CN, 
j R 1 -Ph3-Th2-CN, R'-Npl-Tr^-CN, R 1 -Np2-Th2-CN, R 1 -Np3-Th2-CN, R 1 -Np4-Th2-CN, 

m R^Cy-nri-CN, R^Phl-Tltf-CN, R 1 -Ph2-Th3-CN, R^PM-Tlri-CN, R^Npl-Tltf-CN, 

S R 1 -Np2-Th3-CN, R^NpB-ThS-CN, R 1 -Np4-Th3-CN, R^Cy-TM-CN, R^Phl-Trri-CN, 

R 1 -Ph2-Th4-CN, R^Pl^-lM-CN, R'-Npl-TM-CN, R 1 -Np2-Th4-CN, R^NpS-Tlri-CN, 
5 15 R 1 -Np4-Th4-CN, 

R'-Cy-CHzCHz-Thl -CN, R ! -Phl -CH 2 CH 2 -Thl -CN, R 1 -Ph2-CH 2 CH 2 -Thl -CN, 
R^PhS-CHzCHz-Thl-CN, R ! -Npl -CH 2 CH 2 -Thl -CN, R 1 -Np2-CH 2 CH 2 -Thl-CN, 
R^NpS-CHzCHz-Thl-CN, R 1 -Np4-CH 2 CH 2 -Thl-CN, R^Cy-CFkCFFz-Tr^-CN, 
R^Phl -CH 2 CH 2 -Th2-CN, R 1 -Ph2-CH 2 CH 2 -Th2-CN, R^PhS-CHzCHz-n^-CN, 
20 R^Npl-CHzCHz-'m-CN, R 1 -Np2-CH 2 CH 2 -Th2-CN, R^NpS-CHzCHz-TM-CN, 
R 1 -Np4-CH 2 CH 2 -Th2-CN, R'-Cy-CH.CFb-ThS-CN, R^Phl-CHzCHz-TO-CN, 
R 1 -Ph2-CH 2 CH 2 -Th3-CN, R^PhS-CH.CHz-ThS-CN, R ! -Npl -CH 2 CH 2 -Th3-CN. 
R 1 -Np2-CH 2 CH 2 -Th3-CN, R^NpS-CHzCHz-Thfl-CN, R 1 -Np4-CH 2 CHz-Th3-CN, 
R^Cy-CHzCHz-Th^CN, R 1 -Phl-CH 2 CH 2 -Th4-CN, R 1 -Ph2-CH 2 CH 2 -Th4-CN, 
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R^-CH.CH.-Tr^-CN, R'-Npl-CH.CH.-TM-CN, R^^-CHzCH.-TM-CN, 
R'-NpS-CHzCHa-^-CN, R 1 -Np4-CH 2 CH 2 -Th4-CN, 

in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = n d = 0, and Z is a trifluoromethyl 
group, 

5 R 1 -Cy-Thl-OCF 3 , R^Phl-Thl-OCF^ R^Pl^-Thl-OCF,, R'-Pltf-Thl-OCF,, 
R'-Npl-Thl-OCFs, R 1 -Np2-Thl-OCF 3s R^NpS-Thl-OCFs, R^^-Thl-OCFs, 
R 1 -Cy-Th2-OCF 3 , R^Phl-TM-OCF,, R 1 -Ph2-Th2-OCF 3 , R^Pltf-Tl^-OCF,, 
R 1 -Npl-Th2-OCF 3 , R'-Np2-Th2-OCF 3 , R 1 -Np3-Th2-OCF 3 , R 1 -Np4-Th2-OCF 3 , 
% R^Cy-TO-OCFs, R 1 -Phl-Th3-OCF 3 , R 1 -Ph2-Th3-OCF 3 , R^PhS-TO-OCFs, 

% 10 R'-Npl-ThS-OCFs, R'-^-Tto-OCFg, R'-NpS-ThS-OCFg, R^Np^TO-C^, 
ft R'-Cy-^-OCFs, R^Phl-TM-OCF^ R 1 -Ph2-Th4-OCF 3 , R 1 -Ph3-Th4-OCF 3 , 

-i R x -Npl -Th4-OCF 3 , R 1 -Np2-Th4-OCF 3 , R'-NpS-TM-OCFs, R 1 -Np4-Th4-OCF 3 , 

i~ R 1 -Cy-CH 2 CH 2 -Thl-OCF 3 , R 1 -Phl-CH 2 CH2-Thl-OCF 3 , R 1 -Ph2-CH 2 CH 2 -Thl-OCF 3 , 

<"i R^PhS-CHzCHz-Thl-OCFj, R'-Npl-CHzCHz-Thl-OCFa, R 1 -Np2-CH 2 CH 2 -Thl-OCF 3 , 

2 15 R 1 -Np3-CH 2 CH 2 -Thl-OCF 3 , R 1 -Np4-CH 2 CH 2 -Thl-OCF 3 , R^Cy-CHzCHz-n^-OCFs, 
R 1 -Phl-CH 2 CH 2 -Th2-OCF 3 ,R 1 -Ph2-CH 2 CH 2 -Th2-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Th2-OCF 3 , 
R'-Npl -CH 2 CH 2 -Th2-OCF 3 , R 1 -Np2-CH 2 CH 2 -ni2-OCF 3> R'-NpS-CHzCHz-Tte-OCFa, 
R 1 -Np4-CH2CHz-Th2-OCF 3 ,R 1 -Cy-CHzCHz-Th3-OCF3, R^Phl-CHzCHz-ThS-OCFs, 
R 1 -Ph2-CH 2 CH 2 -Th3 -OCF 3 , R'-PhS-CHzCH.-ThS-OCFs, R'-Npl -CH 2 CH 2 -Th3-OCF 3 , 
20 R 1 -Np2-CH 2 CH 2 -Th3-OCF 3 , R 1 -Np3-CH 2 CH 2 -Th3-OCF 3 , R 1 -Np4-CH 2 CHz-Th3-OCF 3 , 
R^Cy-CHzCHz-Th^OCFs, R^Phl-CHzCHz-TM-OCFs, R 1 -Ph2-CH 2 CH 2 -Th4-OCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Th4-OCF 3 , R 1 -Npl-CH 2 CH 2 -Th4-OCF 3 , R 1 -Np2-CH 2 CH 2 -Th4-OCF 3 , 
R 1 -Np3-CH 2 CH 2 -Th4-OCF 3 , R 1 -Np4-CH 2 CH 2 -Th4-OCF 3 , 
in the case in which n a = n b = 1 , and n° = n d = 0, and Z is a fluorine atom, 
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R i_ C y-Cy-Thl-F, R^Phl-Cy-Thl-F, R^-Cy-Thl-F, R^Pltf-Cy-Thl-F, 
Pj-Npl-Cy-Thl-F, R^^-Cy-Thl-F, R 1 -Np3-Cy-Thl-F, R 1 -Np4-Cy-Thl-F, 
R^Cy-Cy-TO-F, R 1 -Phl-Cy-Th2-F 5 R'-Ph2-Cy-Th2-F, R'-PhS-Cy-TO-F, 
R'-Npl-Cy-Tl^-F, R 1 -Np2-Cy-Th2-F, R^NpS-Cy-Tte-F, R 1 -Np4-Cy-Th2-F, 
5 R'-Cy-Cy-ThS-F, R^Phl-Cy-ThS-F, R 1 -Ph2-Cy-Th3-F, R'-PhS-Cy-TO-F, 
R^Npl-Cy-ThS-F, R 1 -Np2-Cy-Th3-F, R^NpS-Cy-ThS-F, R 1 -Np4-Cy-Th3-F, 
RLCy-Cy-W-F, R^Phl-Cy-TM-F, R 1 -Ph2-Cy-Th4-F, R^Pltf-Cy-TM-F, 
Ri-Npl-Cy-Tl^-F, R 1 -Np2-Cy-Th4-F, R 1 -Np3-Cy-Th4-F, R 1 -Np4-Cy-Th4-F, 
5 R'-Cy-CH.CFfe-Cy-Thl-F, R^Phl-CHbCH.-Cy-Thl-F, R 1 -Ph2-CH 2 CH 2 -Cy-Thl-F, 

m 10 R l -Ph3-CH 2 CH 2 -Cy-Thl-F, R^Npl-CHzCF^-Cy-Thl-F, R 1 -Np2-CH 2 CH 2 -Cy-Thl-F, 

ffi 

03 R^NpS-CHsCHa-Cy-Thl-F, R^^-CHzCFfc-Cy-Thl-F, R'-Cy-CFFiCEb-Cy-Tl^-F, 

Is! 

35 R 1 -Phl-CH 2 CH 2 -Cy-Th2-F, R 1 -Ph2-CH 2 CH 2 -Cy-Th2-F, R^PhS-CF^CEb-Cy-Tl^-F, 

R^Npl -CH 2 CH 2 -Cy-Th2-F, R 1 -Np2-CH 2 CH 2 -Cy-Th2-F, R'-NpS-CF^CFk-Cy-TO-F, 
R 1 -Np4-CH 2 CH 2 -Cy-Th2-F, R^Cy-CHzCHz-Cy-ThS-F, R^Phl-CHzCH^Cy-M-F, 

S 15 R 1 -Ph2-CH 2 CH 2 -Cy-Th3-F 5 R^PhS-CFfcCH.-Cy-TM-F, R^Npl-CF^CH^Cy-ThS-F, 
R 1 -N P 2-CH 2 CH 2 -Cy-Th3-F, R 1 -Np3-CH 2 CH 2 -Cy-Th3-F, R 1 -Np4-CH 2 CH 2 -Cy-Th3-F, 
R^Cy-CF^CHs-Cy-TM-F, R^Phl-CHzCFfc-Cy-TM-F, R 1 -Ph2-CH 2 CH 2 -Cy-Th4-F, 
R^PhS-CH.CHz-Cy-™^, R'-Npl-CHbCH.-Cy-TM-F, R 1 -Np2-CH 2 CH 2 -Cy-Th4-F, 
R^NpS-CF^CFk-Cy-TM-F, R 1 -Np4-CH 2 CH 2 -Cy-Th4-F, 
20 R^Cy-Phl-Thl-F, R^Phl-Phl-Thl-F, R 1 -Ph2-Phl-Thl-F, R'-Pltf-Phl-Thl-F, 
R'-Npl-Phl-Thl-F, R'-Np2-Phl-Thl-F, R l -Np3-Phl-Thl-F, R , -Np4-Phl-Thl-F ; 
R'-Cy-Phl-Th2-F, R'-Phl-Phl-TO-F, R 1 -Ph2-Phl-Th2-F, R'-Ph3-Phl-Th2-F, 
R'-Npl-Phl-Tl^-F, R^^-Phl-TO-F, R^NpS-Phl-Tl^-F, R 1 -Np4-Phl-Th2-F, 
R'-Cy-Phl-M-F, R'-Phl-Phl-Tltf-F, ^^^-Phl-TIM, R'-Pltf-Phl-ThS-F, 
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R^Npl-Phl-TO-F, R^Npl-Phl-TO-F, R^NpS-Phl-Tltf-F, RZ-Np^Phl-ThS-F, 
R'-Cy-Phl-TM-F, R^Phl-Phl-TM-F, R 1 -Ph2-Phl-Th4-F, R'-PhS-Phl-Tl^-F, 
R^Npl-Phl-TM-F, R 1 -Np2-Phl-Th4-F, R^NpS-Phl-TM-F, R 1 -Np4-Phl-Th4-F, 
R 1 -Cy-CH 2 CH 2 -Phl -Thl -F, R^Phl -CH 2 CH 2 -Phl -Thl -F, R 1 -Ph2-CH 2 CH 2 -Phl -Thl -F, 
5 R^PhS-CF^CFfc-Phl-Thl-F, R'-Npl-CHbCFt-Phl-Thl-F, R 1 -Np2-CH 2 CH 2 -Ph 1 -Th 1 -F, 
R'-NpS-CFfeCI^-Phl-Thl-F, R 1 -Np4-CH 2 CH 2 -Phl-Thl-F, R^Cy-CH.CHb-Phl-Tl^-F, 
R^Phl-CHsCH^Phl-M-F, R^Pl^-CHzCBb-Phl-Tl^-F, R 1 -Ph3-CH 2 CH 2 -Phl-Th2-F, 
R'-Npl-CHzCH^Phl-Tl^-F, R 1 -Np2-CH 2 CH 2 -Ph 1 -Th2-F, R'-NpS-CFkCFfe-Phl-Tl^-F, 
R 1 -Np4-CH 2 CH 2 -Phl-Th2-F, R^Cy-CFkCHs-Phl-ThS-F, R^Phl-CFfcCHs-Phl-ThS-F, 

10 R 1 -Ph2-CH 2 CH 2 -Phl-Th3-F, R'-Pltf-CfFiCFk-Phl-Tltf-F, R^Npl-CFkCFfe-Phl-ThS-F, 
R I -Np2-CH 2 CH 2 -Phl -Th3-F, R^NpS-C^C^-Phl -Th3-F, R 1 -Np4-CH 2 CH 2 -Phl -Th3-F, 
R^Cy-CHzCF^-Phl-lM-F, R'-Phl-CFfeCFFi-Phl-TM-F, R 1 -Ph2-CH 2 CH 2 -Phl-Th4-F, 
R^Pltf-CFfeCFfc-Phl-TM-F, R^Npl-CF^CFfe-Phl-Tl^-F, R 1 -Np2-CH 2 CH 2 -Phl-Th4-F, 
R'-NpS-CF^CHb-Phl-TM-F, R 1 -Np4-CH 2 CH 2 -Phl-Th4-F, 

15 R^Phl-OC-Phl-Thl-F, R I -Ph2-C=C-Phl-Thl-F, R^Pltf-OC-Plil-Thl-F, 
R'-Phl -OC-Phl -Th2-F, R^PIlZ-OC-PIiI -Th2-F, R^PhS-C^C-Phl -Th2-F, 
R 1 -Phi -OC-Phl -Th3-F, R 1 -Ph2-C=C-Phl -Th3-F, R^Pltf-OC-Phl -Th3-F, 
R^Phl-OC-Phl-TI^-F, R 1 -Ph2-CsC-Phl-Th4-F, R'-Ph3-OC-Phl-Th4-F, 
R 1 -Cy-Ph2-Thl-F, R 1 -Phl-Ph2-Thl-F, R 1 -Ph2-Ph2-Thl-F, R 1 -Ph3-Ph2-Thl-F, 

20 R 1 -Npl-Ph2-Thl-F, R 1 -Np2-Ph2-Thl-F, R 1 -Np3-Ph2-Thl-F, R 1 -Np4-Ph2-Thl-F, 
R 1 -Cy-Ph2-Th2-F, R'-Phl-Pl^-TM-F, R 1 -Ph2-Ph2-Th2-F, R^PhS-Pl^-M-F, 
R^Npl-Pl^-TO-F, R 1 -Np2-Ph2-Th2-F, R 1 -Np3-Ph2-Th2-F, R 1 -Np4-Ph2-Th2-F, 
R 1 -Cy-Ph2-Th3-F, R'-Phl-Ph2-Th3-F, R 1 -Ph2-Ph2-Th3-F, R 1 -Ph3-Ph2-Th3-F. 
R 1 -Npl-Ph2-Th3-F, R 1 -Np2-Ph2-Th3-F, R 1 -Np3-Ph2-Th3-F, R 1 -Np4-Ph2-Th3-F, 
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R'-Cy-Pl^-TM-F, R 1 -Phl-Ph2-Th4-F, R 1 -Ph2-Ph2-Th4-F, R^PM-Pltf-TM-F, 
R 1 -Npl-Ph2-Th4-F, R 1 -Np2-Ph2-Th4-F, R 1 -Np3-Ph2-Th4-F, R 1 -Np4-Ph2-Th4-F, 
R'-Cy-CHzCHz^-Thl-F, R^Phl-CKbCH.-Pia-Thl-F, R 1 -Ph2-CH 2 CH 2 -Ph2-Thl-F, 
R'-PhS-CHaCHs^-Thl-F, R'-Npl-CHzCH^te-Thl-F, R 1 -Np2-CH 2 CH 2 -Ph2-Thl-F, 
5 R 1 -Np3-CH 2 CH 2 -Ph2-Thl-F, R 1 -Np4-CH 2 CH 2 -Ph2-Thl-F, R 1 -Cy-CH 2 CH 2 -Ph2-Th2-F, 
R 1 -Phl-CH 2 CH 2 -Ph2-Th2-F, R 1 -Ph2-CH 2 CH 2 -Ph2-Th2-F, R I -Ph3-CH 2 CH 2 -Ph2-Th2-F, 
R*-Npl -CH 2 CH 2 -Ph2-Th2-F, R 1 -Np2-CH 2 CH 2 -Ph2-Th2-F, R^NpS-CH^H^Pltf-Tte-F, 
R 1 .N P 4-CH 2 CH2-Ph2-Th2-F, R 1 -Cy-CH 2 CH 2 -Ph2-Th3-F, R 1 -Phl-CH 2 CH 2 -Ph2-Th3-F, 
I R 1 -Ph2-CH 2 CH 2 -Ph2-Th3-F, R 1 -Ph3-CH 2 CH 2 -Ph2-Th3-F, R 1 -Npl-CH 2 CH 2 -Ph2-Th3-F, 

J 10 R 1 -Np2-CH 2 CH 2 -Ph2-Th3-F, R 1 -Np3-CH 2 CH 2 -Ph2-Th3-F, R 1 -Np4-CH 2 CH 2 -Ph2-Th3-F, 

® R 1 -Cy-CH 2 CH 2 -Ph2-Th4-F, R 1 -Phl-CH 2 CH 2 -Ph2-Th4-F, R 1 -Ph2-CH 2 CH 2 -Ph2-Th4-F, 

ill 

R 1 -Ph3-CH 2 CH 2 -Ph2-Th4-F, R 1 -Npl-CH 2 CH 2 -Ph2-Th4-F, R 1 -Np2-CH 2 CH 2 -Ph2-Th4-F, 

fi R 1 -Np3-CH 2 CH 2 -Ph2-Th4-F, R 1 -Np4-CH 2 CH 2 -Ph2-Th4-F, 

R 1 -Phl-C^C-Ph2-Thl-F, R 1 -Ph2-C^C-Ph2-Thl-F, R 1 -Ph3-CsC-Ph2-'Thl-F, 

H- 15 R Lphl-C=C-Ph2-Th2-F, R 1 -Ph2-C=C-Ph2-Th2-F, R 1 -Ph3-C=C-Ph2-Th2-F, 
R 1 -Phl-C=C-Ph2-Th3-F, R 1 -Ph2-C=C-Ph2-Th3-F, R 1 -Ph3-C=C-Ph2-Th3-F, 
R 1 -Phl-C=C-Ph2-Th4-F, R 1 -Ph2-C=C-Ph2-Th4-F ? R 1 -Ph3-C=C-Ph2-Th4-F ? 
R 1 -Cy-Ph3-Thl-F, R^Phl-Pltf-Thl-F, R 1 -Ph2-Ph3-Thl-F, R'-Plri-PhS-Thl-F, 
R'-Npl-Ph3-Thl-F, R'-Np2-Ph3-Thl-F ? R'-Np3-Ph3-Thl-F, R'-Np4-Ph3-Thl-F, 
20 R 1 -Cy-Ph3-Th2-F, R'-Phl-Pltf-Tba-F, R 1 -Ph2-Ph3-Th2-F, R^PhS-PhS-Tltf-F, 
R 1 -Npl-Ph3-Th2-F, R 1 -Np2-Ph3-Th2-F, R^NpS-Pltf-Tl^-F, R ! -Np4-Ph3-Th2-F, 
R'-Cy-Ph3-Th3-F, R^Phl-PhS-Hri-F, R 1 -Ph2-Ph3-Th3-F, R'-PhS-PhS-ThS-F, 
R'-Npl-PhS-TW-F, R 1 -Np2-Ph3-Th3-F, R'-NpS-PhS-ThS-F, R 1 -N P 4-Ph3-Th3-F, 
R^Cy-PhS-nri-F, R^Phl-PhS-TM-F, R 1 -Ph2-Ph3-Th4-F, R^Pltf-PhS-Tl^-F, 
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R^Npl-PhS-nri-F, R 1 -Np2-Ph3-Th4-F, R'-Np3-Ph3-Th4-F, R 1 -Np4-Ph3-Th4-F, 
R J <:y-CH 2 CH 2 -Ph3-Thl-F, R^Phl-CIfeCHrPhS-Thl -F, R^P^-CIfcCIfe-PhS-Thl -F, 
R 1 -Ph3-CH 2 CH 2 -Ph3-'rhl-F, R^Npl-CHaCHz-PhS-Thl-F, R^Npl-CHzCHz-PhS-Thl-F, 
R^NpS-CHzCHa-PhS-Thl-F, R 1 -Np4-CH 2 CH 2 -Ph3-Thl-F, R^Cy-CH^Ffc-PhS-Tltf-F, 
5 R J -Phl-CH 2 CH 2 -Ph3-Th2-F, R^PM-CHzCHa-PM-Thl-F, R 1 -Ph3-CH 2 CH 2 -Ph3-Th2-F, 
R'-Npl -CH 2 CH 2 -Ph3-Th2-F, R 1 -Np2-CH 2 CH 2 -Ph3 -Th2-F, R 1 -^ -CH 2 CH 2 -Ph3 -Th2-F, 
R , _N P 4-CH 2 CH 2 -Ph3-Th2-F, R^Cy-CHzCEb-Pltf-Tltf-F, R I -Phl-CH 2 CH 2 -Ph3-Th3-F, 
R 1 -Ph2-CH 2 CH 2 -Ph3-Th3-F, R^Pltf-CFfcCHz-Pltf-ThS-F, R^Npl-CH^Hz-Pirf-ThS-F, 
R 1 -Np2-CH 2 CH 2 -Ph3-Th3-F, R'-NpS-CFfeCH^Pltf-ThS-F, R 1 -Np4-CH 2 CH 2 -Ph3-Th3-F, 

10 R'-Cy-CFfeCFk-PhS-TM-F, R'-Phl-CHzCFfc-PhS-TM-F, R 1 -Ph2-CH 2 CH 2 -Ph3-Th4-F, 
R 1 -Ph3-CH 2 CH 2 -Ph3-Th4-F, R'-Npl -CH 2 CH 2 -Ph3-Th4-F, R 1 -Np2-CH 2 CH 2 -Ph3-Th4-F, 
R^NpS-CHzCH^PhS-^-F, R'-Np4-CH 2 CH 2 -Ph3-Th4-F, 
R^Phl-C^C-PhS-Thl-F, R 1 -Ph2-C=C-Ph3-Thl-F, R'-PhS-C^C-PhS-Thl-F, 
R^Phl-OC-PhS-Tltf-F, R 1 -Ph2-OC-Ph3-Th2-F J R 1 -Ph3-OC-Ph3-Th2-F, 

15 R^Phl-CsC-PhS-ThS-F, R 1 -Ph2-C=C-Ph3-Th3-F, R^PhS-CsC-PhS-ThS-F, 
R 1 -Ph 1 -OC-Ph3-Th4-F, R 1 -Ph2-C=C-Ph3 -Th4-F, R 1 -Ph3 -C=C-Ph3 -Th4-F, 
R'-Cy-Npl-Thl-F, R'-Phl-Npl-Thl-F, R 1 -Ph2-Npl-Thl-F, R'-PhS-Npl-Thl-F, 
R 1 -Cy-Npl-Th2-F, R'-Phl-Npl-Tl^-F, R^PK-Npl-Tl^-F, R'-Cy-Npl-ThS-F, 
R^Phl-Npl-Tltf-F, R 1 -Ph2-Npl-Th3-F, R^Pltf-Npl-ThS-F, R^Cy-Npl-TM-F, 

20 R'-Phl-Npl-TTri-F, R 1 -Ph2-Npl-Th4-F, R ! -Ph3-Npl-Th4-F 5 

R' -Cy-CH 2 CH 2 -Np 1 -Thl-F, R 1 -Ph 1 -CH 2 CH 2 -Np 1 -Th 1 -F, R 1 -Ph2-CH 2 CH 2 -Npl-Thl-F, 
R 1 -Ph3-CH 2 CH 2 -Np 1 -Thl -F, R'-Cy-CFkCFfc-Npl -Th2-F, R'-Phl -CH 2 CH 2 -Npl -Th2-F, 
R 1 -Ph2-CH 2 CH 2 -Npl-Th2-F, R'-PW^HzCFfe-Npl-Tte-F, R^Cy-CHzCHz-Npl -Th3-F, 
R 1 -Ph 1 -CH 2 CH 2 -Np 1 -Th3 -F, R 1 -Ph2-CH 2 CH 2 -Np 1 -Th3 -F, R 1 -Ph3 -CH 2 CH 2 -Np 1 -Th3 -F, 
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R^Cy-CFfcCH.-Npl-TM-F, R^Phl-CEbCBfc-Npl-Tl^-F, R ! -Ph2-CH 2 CH 2 -Npl-Th4-F, 
R^PhJ-CHbCHi-Npl -1M-F, 

in the case in which n a = n b = 1, and n° = n d = 0, and Z is a cyano group, 
Ri.Cy-Cy-Thl-CN, R^Phl-Cy-Thl-CN, R 1 -Ph2-Cy-Thl-CN, R^PM-Cy-Thl-CN, 
5 R'-Npl-Cy-Thl-CN, R 1 -Np2-Cy-Thl-CN, R'-NpS-Cy-Thl-CN, R 1 -Np4-Cy-Thl-CN, 
R ] -Cy-Cy-Th2-CN, R^Phl-Cy-Tl^-CN, R 1 -Ph2-Cy-Th2-CN, R 1 -Ph3-Cy-Th2-CN, 
R ! -Npl-Cy-Th2-CN, R 1 -Np2-Cy-Th2-CN, R^NpB-Cy-^-CN, R 1 -Np4-Cy-Th2-CN, 
R '_Cy-Cy-Th3-CN, R^Phl-Cy-Tltf-CN, R 1 -Ph2-Cy-Th3-CN, R'-Pltf-Cy-TO-CN, 
R^Npl-Cy-ThS-CN, R 1 -Np2-Cy-Th3-CN, R^NpS-Cy-Tltf-CN, R 1 -Np4-Cy-Th3-CN, 

1 0 R'-Cy-Cy-Tl^-CN, R ! -Phl -Cy-Th4-CN, R 1 -Ph2-Cy-Th4-CN, R'-Pltf-Cy-Tr^-CN, 
R^Npl-Cy-TM-CN, R 1 -Np2-Cy-Th4-CN, R^NpS-Cy-TM-CN, R'-Np4-Cy-Th4-CN, 
R'-Cy-CHiCHi-Cy-Thl-CN, R^Phl-CHzCHb-Cy-Thl-CN, R 1 -Ph2-CH 2 CH 2 -Cy-Thl-CN, 
R'-PhS-CHsC^-Cy-Thl -CN, R^Npl-CFfcCHz-Cy-Thl -CN, R 1 -Np2-CH 2 CH 2 -Cy-Thl -CN, 
R^NpS-CHsCHz-Cy-Thl -CN, R 1 -Np4-CH 2 CH 2 -Cy-Thl -CN, R 1 -Cy-CH 2 CH 2 -Cy-Th2-CN, 

1 5 R^Phl -CH 2 CH 2 -Cy-Th2-CN, R 1 -Ph2-CH 2 CH 2 -Cy-Th2-CN, R^PhS-CHzCHz-Cy-T^-CN, 
R'-Npl-CHzCHz-Cy-M-CN, R 1 -Np2-CH 2 CH 2 -Cy-Th2-CN 5 R 1 -Np3-CH 2 CH 2 -Cy-Th2-CN, 
R I -Np4-CH 2 CH 2 -Cy-Th2-CN, R^Cy-CH^CF^-Cy-Tltf-CN, R'-Phl-CHzCFk-Cy-ThS-CN, 
R 1 -Ph2-CH 2 CH 2 -Cy-Th3-CN, R^PhS-CEbCIfc-Cy-ThS-CN, R'-Npl -CH 2 CH 2 -Cy-Th3-CN, 
R 1 -Np2-CH 2 CH 2 -Cy-Th3-CN, R'-NpS-CHaC^-Cy-ThS-CN, R 1 -Np4-CH 2 CH 2 -Cy-Th3-CN, 

20 R'-Cy-CHsCHs-Cy-^-CN, R'-Phl-Cf^CFk-Cy-TM-CN, R 1 -Ph2-CH 2 CH 2 -Cy-Th4-CN, 
R 1 -Ph3 -CH 2 CH 2 -Cy-Th4-CN, R 1 -Np 1 -CH 2 CH 2 -Cy-Th4-CN, R 1 -Np2-CH 2 CH 2 -Cy-Th4-CN, 
R'-Np3 -CH 2 CH 2 -Cy-Th4-CN, R 1 -Np4-CH 2 CH 2 -Cy-Th4-CN, 

R'-Cy-Phl-Thl-CN, R^Phl-Phl-Thl-CN, R 1 -Ph2-Phl-Thl-CN, R'-PhS-Phl-Thl-CN, 
R^Npl-Phl-Thl-CN, R 1 -Np2-Phl-Thl-CN, R^NpS-Phl-Thl-CN, 
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R i_ Np 4-Phl-Thl-CN, R^Cy-Phl-ntf-CN, R^Phl-Phl-TO-CN, R 1 -Ph2-Phl-Th2-CN, 
R ] -Ph3-Phl-Th2-CN, R'-Npl-Phl-TM-CN, R^^-Phl-Tt^-CN, 
R^NpS-Phl-M-CN, R 1 -Np4-Phl-Th2-CN, R^Cy-Phl-TO-CN, R^Phl-Phl-TO-CN, 
R 1 -Ph2-Phl-Th3-CN, R^Pirt-Phl-ThS-CN, R^Npl-Phl-Tltf-CN, 
5 R 1 -Np2-Phl-Th3-CN, R^NpS-Phl-ThS-CN, R 1 -Np4-Phl-Th3-CN, R^Cy-Phl-lM-CN, 
R^Phl-Phl-Th^CN, R 1 -Ph2-Phl-Th4-CN, R 1 -Ph3-Phl-Th4-CN, 
R^Npl-Phl-Tl^-CN, R 1 -Np2-Phl-Th4-CN, R 1 -Np3-Phl-Th4-CN, 
R'-Np4-Phl-Th4-CN, 

| R ! -Cy-CH 2 CH 2 -Phl-Thl-CN, R 1 -Phl-CH 2 CH 2 -Phl-Thl-CN, R 1 -Ph2-CH 2 CH 2 -Phl-Thl-CN, 

jj 10 R'-PhS-^CHz-Phl-Thl-CN.R'-Npl-CHzCHz-Phl-Thl-CN, 
% R 1 -Np2-CH 2 CH 2 -Phl-Thl-CN, R 1 -Np3-CH 2 CH 2 -Phl-Thl-CN, 

m R 1 -Np4-CH 2 CH 2 -Phl-Thl-CN, R'-Cy-CI^CHs-Phl-Tl^-CN, 

t: R'-Phl-CHiCHi-Phl-M-CN, 

j| R 1 -Ph2-CH 2 CH 2 -Phl -Th2-CN, R^PhS-CHjCHs-Phl -Th2-CN, 

C 15 R 1 -Npl-CH 2 CH 2 -Phl-Th2-CN,R 1 -Np2-CH 2 CH 2 -Phl-Th2-CN, 

R 1 -Np3-CH 2 CH 2 -Phl -Th2-CN, R 1 -Np4-CH 2 CH 2 -Phl -Th2-CN, 

R'-Cy-CEbCH^Phl-Tltf-CN, 

R^Phl-CHzCHs-Phl-M-CN, R^Phl-CH^Hs-Phl-ThS-CN, 
R^Pltf-CHbCH^Phl -Th3-CN, R^Npl -CH 2 CH 2 -Phl-Th3-CN, 
20 R 1 -Np2-CH 2 CH 2 -Phl-Th3-CN, R 1 -Np3-CH 2 CH 2 -Phl-Th3-CN, 
R 1 -Np4-CH 2 CH 2 -Phl-Th3-CN, R'-Cy-C^C^-Phl-TM-CN, 
R ! -Phl -CH 2 CH 2 -Phl -Th4-CN, 

R'-Ph2-CH2CH2-Phl-Th4-CN, R 1 -Ph3-CH 2 CH 2 -Phl-Th4-CN, 
R^Npl-CHsCHs-Phl-TM-CN, R 1 -Np2-CH 2 CH 2 -Phl-Th4-CN, 
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R^NpS-CHzCKb-Phl-Tl^-CN, R 1 -Np4-CH 2 CH 2 -Phl-Th4-CN, 

R^Phl-OC-Phl-Thl-CN, R^Pitf-CsC-Phl-Thl-CN, ^-Pltf-C^C-Phl-Thl-CN, 

R'-Phl-OC-Phl-n^-CN, R 1 -Ph2-C^C-Phl-Th2-CN s R^Pl^-C^C-Phl-Tl^-CN, 

R^Phl-C^C-Phl-TO-CN, R 1 -Ph2-C=C-Phl-Th3-CN, R^PhS-C^C-Phl-ThS-CN, 

5 R'-Phl-CsC-Phl-Th^CN, R 1 -Ph2-CsC-Phl-Th4-CN, R'-PhS-OC-Phl-TM-CN, 

R 1 -Cy-Ph2-Thl-CN, R 1 -Phl-Ph2-Thl-CN, R 1 -Ph2-Ph2-Thl-CN, R^PM-Pte-Thl-CN, 

R 1 -Npl-Ph2-Thl-CN, R 1 -Np2-Ph2-Thl-CN, R 1 -Np3-Ph2-Thl-CN, 

R 1 -Np4-Ph2-Thl -CN, R 1 -Cy-Ph2-Th2-CN, R 1 -Phl-Ph2-Th2-CN, R 1 -Ph2-Ph2-Th2-CN, 

5 R 1 -Ph3-Ph2-Th2-CN, R 1 -Npl-Ph2-Th2-CN, R 1 -Np2-Ph2-Th2-CN, 
fi 

flj 10 R 1 -Np3-Ph2-Th2-CN, R I -Np4-Ph2-Th2-CN, R 1 -Cy-Ph2-Th3-CN, R 1 -Phl-Ph2-Th3-CN, 

Si 

3 R 1 -Ph2-Ph2-Th3-CN, R^PM-Phl-nri-CN, R^Npl -Ph2-Th3-CN, 

f R 1 -Np2-Ph2-Th3-CN, R 1 -Np3-Ph2-Th3-CN, R 1 -Np4-Ph2-Th3-CN, R^Cy-Pl^-TM-CN, 

"£j R 1 -Phl-Ph2-Th4-CN, R 1 -Ph2-Ph2-Th4-CN, R 1 -Ph3-Ph2-Th4-CN, 

Fit 

S R 1 -Npl-Ph2-Th4-CN, R 1 -Np2-Ph2-Th4-CN, R 1 -Np3-Ph2-Th4-CN, 

l== 15 R 1 -Np4-Ph2-Th4-CN, 

R 1 -Cy-CH 2 CH 2 -Ph2-Thl -CN, R ! -Phl -CH 2 CH 2 -Ph2-Thl -CN, R 1 -Ph2-CH 2 CH 2 -Ph2-Thl -CN, 

R 1 -Ph3-CH 2 CH 2 -Ph2-Thl-CN, R 1 -Npl-CH 2 CH 2 -Ph2-Thl-CN, 

R 1 -Np2-CH 2 CH 2 -Ph2-Thl -CN, R'-Np3-CH 2 CH 2 -Ph2-Thl -CN, 

R 1 -Np4-CH 2 CH 2 -Ph2-Thl -CN, R 1 -Cy-CH 2 CH 2 -Ph2-Th2-CN, 
20 R 1 -Phl-CH 2 CH 2 -Ph2-Th2-CN, 

R 1 -Ph2-CH 2 CH 2 -Ph2-Th2-CN, R 1 -Ph3-CH 2 CH 2 -Ph2-Th2-CN, 

R 1 -Npl-CH 2 CH 2 -Ph2-Th2-CN, R 1 -Np2-CH 2 CH 2 -Ph2-Th2-CN, 

R 1 -Np3 -CH 2 CH 2 -Ph2-Th2-CN, R 1 -Np4-CH 2 CH 2 -Ph2-Th2-CN, 

R 1 -Cy-CH 2 CH 2 -Ph2-Th3-CN, 
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R 1 -Phl-CH 2 CH 2 -Ph2-Th3-CN, R 1 -Ph2-CH 2 CH 2 -Ph2-Th3-CN, 

R 1 -Ph3-CH 2 CH 2 -Ph2-Th3-CN, R 1 -Npl-CH 2 CH 2 -Ph2-Th3-CN, 

R I -Np2-CH 2 CH 2 -Ph2-Th3-CN, R 1 -Np3-CH 2 CH 2 -Ph2-Th3-CN, 

R 1 -Np4-CH 2 CH 2 -Ph2-Th3-CN, R 1 -Cy-CH 2 CH 2 -Ph2-Th4-CN, 
5 R 1 -Phl-CH 2 CH 2 -Ph2-Th4-CN, 

R 1 -Ph2-CH 2 CH 2 -Ph2-Th4-CN, R 1 -Ph3-CH 2 CH 2 -Ph2-Th4-CN, 

R 1 -Npl-CH 2 CH 2 -Ph2-Th4-CN, R 1 -Np2-CH 2 CH 2 -Ph2-Th4-CN, 

R 1 -Np3-CH 2 CH 2 -Ph2-Th4-CN, R 1 -Np4-CH 2 CH 2 -Ph2-Th4-CN, 

R 1 -Phi -C=C-Ph2-Th 1 -CN, R 1 -Ph2-C=C-Ph2-Thl -CN, R 1 -Ph3 -C=C-Ph2-Thl -CN, 
10 R 1 -Phl-C=C-Ph2-Th2-CN, R 1 -Ph2-C=C-Ph2-Th2-CN, R 1 -Ph3-C=C-Ph2-Th2-CN, 

R 1 -Ph 1 -C=C-Ph2-Th3 -CN, R 1 -Ph2-C=C-Ph2-Th3 -CN, R 1 -Ph3 -C=C-Ph2-Th3 -CN, 

R^Phl -C=C-Ph2-Th4-CN, R 1 -Ph2-C=C-Ph2-Th4-CN, R 1 -Ph3-C=C-Ph2-Th4-CN, 

R 1 -Cy-Ph3-Thl-CN, ^-Phl-Pltf-Thl-CN, R 1 -Ph2-Ph3-Thl-CN, R^Pltf-PItf-Thl-CN, 

R^Npl-PhS-Thl-CN, R 1 -Np2-Ph3-Thl-CN, R^NpS-PhS-Thl-CN, 
1 5 R 1 -Np4-Ph3-Thl-CN, R^Cy-Pltf-Tte-CN, R^PM-PM-Tltf-CN, R ! -Ph2-Ph3-Th2-CN, 

R 1 -Ph3-Ph3-Th2-CnM, R'-Npl-PhS-H^-CN, R 1 -Np2-Ph3-Th2-CN, 

R^NpS-PhS-Titf-CN, R 1 -Np4-Ph3-Th2-CN, R^Cy-PhS-TO-CN, R^Phl-PhS-M-CN, 

R 1 -Ph2-Ph3-Th3-CN, ^-PhS-PhS-Tlri-CN, R^Npl-PhS-ThS-CN, 

R 1 -Np2-Ph3-Th3-CN, R^NpS-PhS-TO-CN, R I -Np4-Ph3-Th3-CN, R^Cy-PhS-TM-CN, 
20 R^Phl-Pltf-Tl^-CN, R ! -Ph2-Ph3-Th4-CN, R 1 -Ph3-Ph3-Th4-CN, 
R'-Npl-Pltf-TM-CN, R 1 -Np2-Ph3-Th4-CN, R^NpS-Pltf-lM-CN, 
R 1 _N P 4-Ph3-Th4-CN, 

R 1 -Cy-CH 2 CH 2 -Ph3 -Th 1 -CN, R 1 -Ph 1 -CH 2 CH 2 -Ph3 -Thl-CN, R 1 -Ph2-CH 2 CH 2 -Ph3 -Th 1 -CN, 
R 1 -Ph3-CH 2 CH 2 -Ph3-Thl-CN, R^Npl-CHzCHz-PhS-Thl-CN, 



31 

R 1 -Np2-CH 2 CH 2 -Ph3 -Th 1 -CN, R 1 -Np3 -CH 2 CH 2 -Ph3-Thl -CN, 
R'-Np^CHsCEb-Pltf-Thl-CN, R^Cy-CHbCHs-Pltf-Tia-CN, 
R^Phl-CI^CHa-PhS-Tl^-CN, 

R 1 -Ph2-CH 2 CH 2 -Ph3-Th2-CN, R'-PhS-Ct^CHb-PhS-Tl^-CN, 
5 R ] -Np 1 -CH 2 CH 2 -Ph3-Th2-CN, R^^-C^CHa^lrf-Thl-CN, 
R'-NpS-CHzCH^Pltf-Ti^-CN, R 1 -Np4-CH 2 CH 2 -Ph3-Th2-CN, 
R ! -Cy-CH 2 CH 2 -Ph3-Th3-CN, 

R 1 -Phi -CH 2 CH 2 -Ph3-Th3-CN, R 1 -Ph2-CH 2 CH 2 -Ph3-Th3-CN, 
S R^PhS-CHsCHs-PhS-ThS-CN, R^Npl-CHbCHz-PhS-ThS-CN, 

3 10 R^Npl-C^C^-PhS-ThS-CN^'-NpS-C^CHs-PhS-ThS-CN, 
W R 1 -Np4-CH 2 CH 2 -Ph3-Th3-CN, R'-Cy-CHzCHrPltf-Tl^-CN, 

f R^Phl -CH 2 CH 2 -Pli3-Th4-CN, 

J R^P^-CH.CH^Pltf-Tl^-CN, R^PhS-CH^Ha-Pltf-Tl^-CN, 

L:{ R^Npl-CBbCHrPltf-Tl^-CN, R 1 -Np2-CH 2 CH 2 -Ph3-Th4-CN, 

15 R 1 -Np3-CH 2 CH 2 -Ph3-Th4-CN,R 1 -Np4-CH 2 CH 2 -Ph3-Th4-CN, 

R^PM-C^C-Pltf-Thl-CN, R 1 -Ph2-C=C-Ph3-Thl-CN, R 1 -Ph3 -C=C-Ph3 -Th 1 -CN, 
R^Phl-OC-PhS-Tl^-CN, R'-Pl^-C^C-PhS-ThZ-CN, R^PhS-C^C-PhS-TO-CN, 
R^Phl-C^C-PhS-M-CN, R 1 -Ph2-C=C-Ph3-Th3-CN, R 1 -Ph3-C=C-Ph3-Th3-CN, 
R 1 -Ph 1 -OC-Ph3 -Th4-CN, R 1 -Ph2-C=C-Ph3 -Th4-CN, R 1 -Ph3 -OC-Ph3 -Th4-CN, 
20 R'-Cy-Npl-Thl-CN, R'-Phl-Npl-Thl-CN, R 1 -Ph2-Npl-Thl-CN, R'-Ph3-Npl-Thl-CN. 
R'-Cy-Npl-Th2-CN, R'-Phl-Npl-Th2-CN ? R 1 -Ph2-Npl-Th2-CN, R'-Ph3-Npl-Th2-CK 
R^Cy-Npl-TO-CN, R 1 -Phl-Npl-Th3-CN, R'-Pl^-Npl-Tltf-CN, R^PhS-Npl-TO-CN, 
R^Cy-Npl-Tl^-CN, R^Phl-Npl-Tl^-CN, R 1 -Ph2-Npl-Th4-CN, R'-Pltf-Npl-Tl^-CN, 
R 1 -Cy-CH 2 CH 2 -Np 1 -Thl -CN, R 1 -Phi -CH 2 CH 2 -Np 1 -Th 1 -CN, 
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R 1 -Ph2-CH 2 CH 2 -Npl-Thl-CN, 

R'-PhS-CHaCHz-Npl-Thl-CN, R 1 -Cy-CH 2 CH 2 -Npl-Th2-CN, 
R^Phl-CHxCHrNpl-M-CN, 

R 1 -Ph2-CH 2 CH 2 -Npl-Th2-CN > R^PhS-CHaCHs-Npl-Thl-CN, 
5 R^Cy-CH^Ha-Npl-Tlri-CN, 

R ] -Phl -CH 2 CH 2 -Npl -Th3-CN, R 1 -Ph2-CH 2 CH 2 -Npl -Th3-CN, 
R 1 -Ph3-CH 2 CH 2 -Npl-Th3-CN, R 1 -Cy-CH 2 CH 2 -Npl-Th4-CN, 
R^Phl -CH 2 CH 2 -Npl-Th4-CN, 

R 1 -Ph2-CH 2 CH 2 -Npl-Th4-CN, R^PhS-CFfeCHr-Npl -Th4-CN, 
1 0 in the case in which n a = n b = 1 , and n c = n d = 0, and Z is a fluorine atom, 
R'.Cy-Cy-Thl-OCFa, R^Phl-Cy-Thl-OCFs, R 1 -Ph2-Cy-Thl-OCF 3 , 
R^PhS-Cy-Thl-OCFa, R^Npl-Cy-Thl-OCFa, R 1 -Np2-Cy-Thl-OCF 3 , 
R^NpS-Cy-Thl-OCFs, R 1 -N P 4-Cy-Thl-OCF 3 , R^Cy-Cy-Tltf-OCFs, 
R 1 -Phl-Cy-Th2-OCF 3 , R 1 -Ph2-Cy-Th2-OCF 3 , R 1 -Ph3-Cy-Th2-OCF 3 , 
1 5 R'-Npl-Cy-TO-OCFa, R 1 -Np2-Cy-Th2-OCF 3 , R 1 -Np3-Cy-Th2-OCF 3 , 
R 1 . Np 4.Cy-Th2-OCF 3 , R 1 -Cy-Cy-Th3-OCF 3 , R'-Phl-Cy-ThS-OCFs, 
R 1 -Ph2-Cy-Th3-OCF 3 , R 1 -Ph3-Cy-Th3-OCF 3 , R'-Npl-Cy-TI^-GCFs, 
R 1 -Np2-Cy-Th3-OCF 3 , R^NpS-Cy-ThS-OCFs, R 1 -Np4-Cy-Th3-OCF 3 , 
R'.Cy-Cy-Th4-OCF 3 , R 1 -Phl-Cy-Th4-OCF 3 , R 1 -Ph2-Cy-Th4-OCF 3 . 
20 R 1 -Ph3-Cy-Th4-OCF 3 , R 1 -Npl-Cy-Th4-OCF 3 , R 1 -Np2-Cy-Th4-OCF 3 , 
R^NpS-Cy-Tbd-OCFa, R 1 -Np4-Cy-Th4-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Cy-Thl-OCF 3 ,R 1 -Phl-CH 2 CH 2 -Cy-Thl-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Cy-Thl-OCF 3; R 1 -Ph3-CH 2 CH 2 -Cy-Thl-OCF 3 , 
R^Npl-CH^H^Cy-Thl-OCFs, R 1 -Np2-CH 2 CH 2 -Cy-Thl-OCF 3 , 
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R^NpS-CHiCHz-Cy-Thl -OCF 3 , R 1 -Np4-CH 2 CH 2 -Cy-Thl -OCF 3 , 
R 1 -Cy-CH 2 CH2-Cy-Th2-OCF3,R 1 -Phl-CH 2 CH2-Cy-Th2-OCF3, 
R^Phl-C^CHs-Cy-^-OCFs, R^PhS-CHfeCHb-Cy-Tltf-OCFa, 
R 1 -Npl-CH 2 CH2-Cy-Th2-OCF3,R 1 -Np2-CH2CH 2 -Cy-Th2-OCF3, 
5 R i -Np3-CH 2 CH 2 -Cy-Th2-OCF 3 , R 1 -Np4-CH 2 CH 2 -Cy-Th2-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Cy-Th3-OCF 3 , R 1 -Phl-CH 2 CH 2 -Cy-Th3-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Cy-Th3-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Cy-Th3-OCF 3 , 
R^Npl-CHzCHz-Cy-TO-OCFs, R 1 -Np2-CH 2 CH 2 -Cy-Th3-OCF 3 , 
R I -Np3-CH 2 CH 2 -Cy-Th3-OCF 3 , R 1 -Np4-CH 2 CH 2 -Cy-Th3-OCF 3 , 

10 R'-Cy-CFkCHs-Cy-TM-OCFg, R 1 -Phl-CH 2 CH 2 -Cy-Th4-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Cy-Th4-OCF 3 , R 1 -Ph3-CH 2 CH2-Cy-Th4-OCF 3 , 
R*-Npl -CH 2 CH 2 -Cy-Th4-OCF 3 , R 1 -Np2-CH 2 CH 2 -Cy-Th4-OCF 3 , 
R 1 -Np3-CH 2 CH 2 -Cy-Th4-OCF 3 , R 1 -Np4-CH 2 CH 2 -Cy-Th4-OCF 3 , 
R 1 -Cy-Phl-Thl-OCF 3 , R 1 -Phl-Phl-Thl-OCF 3s R 1 -Ph2-Phl-Thl-OCF 3 , 

15 R 1 -Ph3-Phl-Thl-OCF 3 , R^Npl-Phl-Thl-OCFg, R 1 -Np2-Phl-Thl-OCF 3 , 
R 1 -Np3-Phl-Thl-OCF 3 , R 1 -Np4-Phl-Thl-OCF 3j R 1 -Cy-Phl-Th2-OCF 3 , 
R 1 -Phl-Phl-Th2-OCF 3 , R 1 -Ph2-Phl-Th2-OCF 3 , R^PhS-Phl-H^-OCFa, 
R 1 -Npl-Phl-Th2-OCF 3 , R 1 -Np2-Phl -Th2-OCF 3 , R 1 -Np3-Phl-Th2-OCF 3 , 
R 1 _Np4-Phl-Th2-OCF 3 , R ! -Cy-Phl-Th3-OCF 3 , R 1 -Phl-Phl-Th3-OCF 3 , 

20 R 1 -Ph2-Phl-Th3-OCF 3 , R 1 -Ph3-Phl-Th3-OCF 3 , R 1 -Npl-Phl-Th3-OCF 3 , 
R 1 -Np2-Phl-Th3-OCF 3? R 1 -Np3-Phl-Th3-OCF 3 , R 1 -Np4-Phl-Th3-OCF 3 , 
R 1 -Cy-Phl-Th4-OCF 3 , R'-Phl-Phl-TM-OCFs, R 1 -Ph2-Phl-Th4-OCF 3 , 
R 1 -Ph3-Phl-Th4-OCF 3 , R 1 -Npl-Phl-Th4-OCF 3 , R 1 -Np2-Phl-Th4-OCF 3 , 
R'-NpS-Phl-ThA-OCFs, R 1 -Np4-Phl-Th4-OCF 3 , 
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R'-Cy-CI^CHs-Phl-Thl-OCFs, R^Phl-CHzCH^Phl-Thl-OCFa, 
R 1 -Ph2-CH 2 CH 2 -Phl-Thl-OCF 3 , R^Plrf-CHaCHz-Phl-Thl-OCFs, 
R*-Npl -CH 2 CH 2 -Phl -Thl -OCF 3 , R 1 -Np2-CH 2 CH 2 -Phl -Thl -OCF 3 , 
R^NpS-CHzCHz-Phl-Thl-OCFa, R 1 -Np4-CH 2 CH 2 -Phl-Thl-OCF 3 , 
5 R 1 -Cy-CH 2 CH 2 -Phl-Th2-OCF 3 , R^Phl-CHaCH.-Phl-TO-OCFa, 
R 1 -Ph2-CH 2 CH 2 -Phl-Th2-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Phl-Th2-OCF 3 , 
R ] -Np 1 -CH 2 CH 2 -Phl -Th2-OCF 3 , R 1 -Np2-CH 2 CH 2 -Phl -Th2-OCF 3 , 
R ! -Np3-CH 2 CH 2 -Phl-Th2-OCF 3 ,R 1 -Np4-CH 2 CH 2 -Phl-Th2-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Phl-Th3-OCF 3 , R ! -Phl -CH 2 CH 2 -Phl-Th3-OCF 3 , 

10 R 1 -Ph2-CH 2 CH 2 -Phl-Th3-OCF 3 , R^Plri-CHaCHz-Phl-ThS-OCFa, 
R 1 -Npl-CH 2 CH 2 -Phl-Th3-OCF 3 , R 1 -Np2-CH 2 CH 2 -Phl-Th3-OCF 3 , 
R^NpS-CHjCH^Phl-ThS-OCFs, R 1 -Np4-CH 2 CH 2 -Phl-Th3-OCF 3 , 
R'-Cy-CHsCHs-Phl-W-OCFg, R 1 -Phl-CH 2 CH 2 -Phl-Th4-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Phl-Th4-OCF 3 , R^PM-CFfeCHa-Phl-Tlrf-OCFs, 

15 R'-Npl-CF^CHb-Phl-TM-OCFg, R 1 -Np2-CH 2 CH 2 -Phl-Th4-OCF 3 , 
R 1 -Np3-CH 2 CH 2 -Phl-Th4-OCF 3 , R 1 -Np4-CH 2 CH 2 -Phl-Th4-OCF 3 , 
R 1 -Ph 1 -C=C-Phl -Th 1 -OCF 3 , R 1 -Ph2-OC-Phl -Thl -OCF 3 , 
R 1 -Ph3-C=C-Phl-Thl-OCF 3 ,R 1 -Phl-C=C-Phl-Th2-OCF 3 , 
R 1 -Ph2-C=C-Phl-Th2-OCF 3 , R 1 -Ph3-C=C-Phl-Th2-OCF 3 , 

20 R 1 -Phl-C=C-Phl-Th3-OCF 3 , R 1 -Ph2-C=C-Phl-Th3-OCF 3 , 
R 1 -Ph3-C=C-Phl-Th3-OCF 3 , R 1 -Phl-C=C-Phl-Th4-OCF 3 , 
R 1 -Ph2-C=C-Phl-Th4-OCF 3 , R 1 -Ph3-C=C-Phl-Th4-OCF 3 , 
R 1 -Cy-Ph2-Thl-OCF 3 , R^Phl-Pl^-Thl-OCF^ R 1 -Ph2-Ph2-Thl-OCF 3 , 
R 1 -Ph3-Ph2-Thl-OCF 3 , R 1 -Npl-Ph2-Thl-OCF 3 , R 1 -Np2-Ph2-Thl-OCF 3 , 
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R^NpS-Pte-Thl-OCFs, R 1 -Np4-Ph2-Thl-OCF 3 , R l -Cy--Ph2-Th2-OCF 3 , 
R ] -Phl-Ph2-Th2-OCF 3 , R 1 -Ph2-Ph2-Th2-OCF 3 , R 1 -Ph3-Ph2-Th2-OCF 3 , 
R 1 -Npl-Ph2-Th2-OCF 3 , R 1 -Np2-Ph2-Th2-OCF 3 , R 1 -Np3-Ph2-Th2-OCF 3 , 
R 1 -Np4-Ph2-Th2-OCF 3 , R 1 -Cy-Ph2-Th3-OCF 3 , R 1 -Phl-Ph2-Th3-OCF 3 , 
5 R , -Ph2-Ph2-Th3-OCF 3 , R 1 -Ph3-Ph2-Th3-OCF 3 , R 1 -Npl-Ph2-Th3-OCF 3 , 
R ] -Np2-Ph2-Th3-OCF 3 , R 1 -Np3-Ph2-Th3-OCF 3 , R 1 -Np4-Ph2-Th3-OCF 3 , 
R 1 -Cy-Ph2-Th4-OCF 3; R 1 -Phl-Ph2-Th4-OCF 3 , R 1 -Ph2-Ph2-Th4-OCF 3 , 
R 1 -Ph3-Ph2-Th4-OCF 3 , R 1 -Npl-Ph2-Th4-OCF 3 , R 1 -Np2-Ph2-Th4-OCF 3 , 

a 

fj R 1 -Np3-Ph2-Th4-OCF 3 , R 1 -Np4-Ph2-Th4-OCF 3 , 

j| 10 R 1 -Cy-CH 2 CH2-Ph2-Thl-OCF 3 ,R 1 -Phl-CH 2 CH2-Ph2-Thl-OCF 3 , 

It! 

2 R 1 -Ph2-CH 2 CH 2 -Ph2-Thl-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Ph2-Thl-OCF 3 , 

§ 

R 1 -Npl-CH 2 CH 2 -Ph2-Thl-OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph2-Thl-OCF 3 , 
}•> R 1 -Np3-CH 2 CH 2 -Ph2-Thl-OCF 3 , R 1 -Np4-CH 2 CH 2 -Ph2-Thl-OCF 3 , 

% R 1 -Cy-CH 2 CH 2 -Ph2-Th2-OCF 3 , R 1 -Phl-CH 2 CH 2 -Ph2-Th2-OCF 3 , 

f ' 15 R 1 -Ph2-CH 2 CH 2 -Ph2-Th2-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Ph2-Th2-OCF 3 , 
R^Npl -CH 2 CH 2 -Ph2-Th2-OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph2-Th2-OCF 3 , 
R 1 -N P 3-CH 2 CH 2 -Ph2-Th2-OCF 3 ,R 1 -Np4-CH 2 CH 2 -Ph2-Th2-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Ph2-Th3-OCF 3 ,R 1 -Phl-CH 2 CH2-Ph2-Th3-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Ph2-Th3-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Ph2-Th3-OCF 3 , 
20 R 1 -Npl-CH 2 CH 2 -Ph2-Th3-OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph2-Th3-OCF 3 , 
R 1 -Np3-CH 2 CH 2 -Ph2-Th3-OCF 3 , R 1 -Np4-CH 2 CH 2 -Ph2-Th3-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Ph2-Th4-OCF 3 ,R 1 -Phl-CH 2 CH 2 -Ph2-Th4-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Ph2-Th4-OCF 3 , R l -Ph3-CH 2 CH 2 -Ph2-Th4-OCF 3 , 
R 1 -Npl-CH 2 CH 2 -Ph2-Th4-OCF 3 ,R 1 -Np2-CH 2 CH 2 -Ph2-Th4-OCF 3 , 
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R 1 -Np3-CH2CH2-Ph2-Th4-OCF3,R 1 -Np4-CH 2 CH2-Ph2-Th4-OCF3, 
R 1 -Phl-CsC-Ph2-Thl-OCF 3 , R 1 -Ph2-C^C-Ph2-Thl-OCF 3 , 
R^PhS-CsC^-Thl-OCFs, R 1 -Phl-C=C-Ph2-Th2-OCF 3 , 
R 1 -Ph2-C=C-Ph2-Th2-OCF 3 , R 1 -Ph3-C=C-Ph2-Th2-OCF 3 , 
5 R 1 -Phl-C=C-Ph2-Th3-OCF 3; R 1 -Ph2-C=C-Ph2-Th3-OCF 3 , 
R 1 -Ph3-C=C-Ph2-Th3-OCF 3 , R 1 -Phl-C=C-Ph2-Th4-OCF 3 , 
R 1 -Ph2-C=C-Ph2-Th4-OCF 3 , R 1 -Ph3-C=C-Ph2-Th4-OCF 3 , 
S R'-Cy-Ph3-Thl-OCF 3 , R 1 -Phl-Ph3-Thl-OCF 3 , R I -Ph2-Ph3-Thl-OCF 3 , 

% R , -Ph3-Ph3-Thl-OCF 3 , R^Npl-Pltf-Thl-OCFs, R 1 -Np2-Ph3-Thl-OCF 3 , 

Kg 10 R 1 -Np3-Ph3-Thl-OCF 3} R 1 -Np4-Ph3-Thl-OCF 3 , R 1 -Cy-Ph3-Th2-OCF 3 , 
m R^Phl-PhS-n^-OCFs, R 1 -Ph2-Ph3-Th2-OCF 3 , R^PhS-PhS-TM-OCFs, 

2 R ! ;Npl-Ph3-Th2-OCF 3 , R 1 -Np2-Ph3-Th2-OCF 3 , R 1 -Np3-Ph3-Th2-OCF 3 , 

r j R 1 -Np4-Ph3-Th2-OCF 3 , R 1 -Cy-Ph3-Th3-OCF 3 , R^Phl -Ph3-Th3-OCF 3 , 

;ll R 1 -Ph2-Ph3-Th3-OCF 3 , R ! -Ph3-Ph3-Th3-OCF 3 , R^Npl-Pltf-ThS-OCFs, 

1 5 R 1 -Np2-Ph3-Th3-OCF 3 , R'-Np3-Ph3-Th3-OCF 3 , R 1 -Np4-Ph3-Th3-OCF 3 , 
R 1 -Cy-Ph3-Th4-OCF 3 , R'-Phl-Pltf-TM-OCFs, R 1 -Ph2-Ph3-Th4-OCF 3 , 
R'-PhS-PhS-W-OCFs, R 1 -Npl-Ph3-Th4-OCF 3 , R 1 -Np2-Ph3-Th4-OCF 3 , 
R^NpS-Pltf-TM-OCFs, R 1 -Np4-Ph3-Th4-OCF 3 , 
R 1 -Cy-CH 2 CH2-Ph3-Thl-OCF 3 ,R 1 -Phl-CH 2 CH2-Ph3-Thl-OCF 3 , 
20 R 1 -Ph2-CH 2 CH 2 -Ph3-Thl-OCF 39 R 1 -Ph3-CH 2 CH 2 -Ph3-Thl-OCF 3 , 
R 1 -Np 1 -CH 2 CH 2 -Ph3 -Thl -OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph3-Thl -OCF 3 , 
R 1 -Np3-CH 2 CH 2 -Ph3-Thl-OCF 3 ,R 1 -Np4-CH 2 CH 2 -Ph3-Thl-OCF 3 , 
R 1 -Cy-CH 2 CH2-Ph3-Th2-OCF3,R 1 -Phl-CH2CH2-Ph3-Th2-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Ph3-Th2-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Ph3-Th2-OCF 3; 
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R ] -Npl -CH 2 CH 2 -Ph3-Th2-OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph3-Th2-OCF 3 , 
R'-NpS-CHaCHb-Plrf-Titf-OCFj, R 1 -Np4-CH 2 CH2-Ph3-Th2-OCF 3 , 
R^Cy-CHzCHz-PhS-m-OCFa, R^Phl-CHjCH.-Pltf-ThS-OCF,, 
R 1 -Ph2-CH2CH2-Ph3-Th3-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Ph3-Th3-OCF3, 

5 R 1 -Npl-CH 2 CH 2 -Ph3-Th3-OCF 3 , R 1 -Np2-CH 2 CH 2 -Ph3-Th3-OCF 3 , 
R'-NpS-CHzCHz-PhS-ThS-OCFs, R 1 -Np4-CH 2 CH 2 -Ph3-Th3-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Ph3-Th4-OCF 3 , R^Phl-CFkCFfe-Pltf-TM-OCFg, 
R 1 -Ph2-CH 2 CH 2 -Ph3 -Th4-OCF 3 , R 1 -Ph3 -CH 2 CH 2 -Ph3 -Th4-OCF 3 , 
R 1 -Npl-CH 2 CH 2 -Ph3-Th4-OCF3,R 1 -Np2-CH 2 CH 2 -Ph3-Th4-OCF 3 , 

10 R 1 -Np3-CH 2 CH 2 -Ph3-Th4-OCF 3 , R 1 -Np4-CH 2 CH 2 -Ph3-Th4-OCF 3 , 
R 1 -Cy-C=C-Ph3-Thl-OCF 3 , R 1 -Phl-C=C-Ph3-Thl-OCF 3 , 
R 1 -Ph2-C^C-Ph3-Thl-OCF 3 ,R 1 -Ph3-C=C-Ph3-Thl-OCF 3 , 
R 1 -Phl-C=C-Ph3-Th2-OCF 3 , R 1 -Ph2-C=C-Ph3-Th2-OCF 3 , 
R^PhS-OC-PhS-n^-OCFj, R'-Phl-C^C-PhS-ThS-OCFa, 

15 R 1 -Ph2-C=C-Ph3-Th3-OCF 3 , R 1 -Ph3-feC-Ph3-Th3-OCF 3 , 
R 1 -Phl-C=C-Ph3-Th4-OCF 3 , R 1 -Ph2-C=C-Ph3-Th4-OCF 3 , 
R 1 -Ph3-C=C-Ph3-Th4-OCF 3 , 

R'-Cy-Npl-Thl-OCFs, R'-Phl-Npl -Thl-OCF 3 , R 1 -Ph2-Npl-Thl-OCF 3 , 
R^PhS-Npl-Thl-OCFg, R 1 -Npl-Npl-Thl-OCF 3 , R l -Np2-Npl-Thl-OCF 3 , 
20 R^NpS-Npl-Thl-OCFa, R 1 -Np4-Npl-Thl-OCF 3 , R^Cy-Npl-Tte-OCFs, 
R 1 -Phl-Npl-Th2-OCF 3 , R 1 -Ph2-Npl-Th2-OCF 3 , R 1 -Ph3-Npl-Th2-OCF 3 , 
R 1 -Cy-Npl-Th3-OCF 3 , R'-Phl-Npl-ThS-OCF^, R 1 -Ph2-Npl-Th3-OCF 3 , 
R 1 -Ph3-Npl-Th3-OCF 3 , R 1 -Cy-Npl-Th4-OCF 3 , R^Phl-Npl-Tlrt-OCFa, 
R 1 -Ph2-Npl -Th4-OCF 3 , R^Plrf-Npl -Th4-OCF 3 , 



m 
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R^Cy-CHzCHz-Npl -Thl -OCF3, R'-Phl -CH 2 CH 2 -Npl -Thl-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Npl-Thl-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Npl-Thl-OCF 3 , 
R 1 -Cy-CH 2 CH 2 -Npl -Th2-OCF 3 , R'-Phl -CH 2 CH 2 -Np 1 -Th2-QCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Npl-Th2-OCF3 5 R 1 -Ph3-CH 2 CH 2 -Npl-Th2-OCF 3 , 
5 R 1 -Cy-CH 2 CH2-Npl-Th3-OCF 3 , R^hl-CHzCHz-Npl-Thfl-OCFs, 
R'-P^-CH.Ctfc-Npl-Tltf-OCFs, R^PhS-C^CHz-Npl-ThS-OCFa, 
R 1 -Cy-CH 2 CH 2 -Npl-Th4-OCF 3j R 1 -Phl-CH 2 CH 2 -Npl-Th4-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Np 1 -Th4-OCF 3 , R 1 -Ph3 -CH 2 CH 2 -Np 1 -Th4-OCF 3 , 

in the case in which n a = n b = 0, and n c = 1 , n d = 0 or n c = 0, n d = 1 , and Z is a fluorine atom, 
10 R'-Thl-Phl-F, R^Thl-Pltf-F, R^Thl-PhS-F, R'-Thl-Npl-F, R^Thl-Npl-F, 
R^Thl-NpS-F, R^Thl-^-F, R^TM-Phl-F, R 1 -Th2-Ph2-F, R l -Tb2-Yte-F, 
R ] -Th2-Npl-F, R^Tl^-Npl-F, R^Titf-NpS-F, R 1 -Th2-Np4-F, R^TItf-Phl-F, 
R 1 -Th3-Ph2-F, R^TO-Pltf-F, R^Tlri-Npl-F, R 1 -Th3-Np2-F, R^TO-NpS-F, 
R 1 -Th3-Np4-F, R 1 -Th4-Phl -F, R'-TM-Pl^-F, R^TM-PhS-F, R^TM-Npl-F, 
1 5 R ! -Th4-Np2-F, R^TM-NpS-F, R 1 -Th4-Np4-F, 

R'-Thl-C^CHs-Phl-F, R 1 -Thl-CH 2 CH 2 -Ph2-F, R'-Thl-CFfcCFfe-Pl^-F, 
R'-Thl-CH 2 CH 2 -Npl-F, R I -Thl-CH 2 CH 2 -Np2-F, R^Thl-CI^CHb-NpS-F, 
R 1 -Thl-CH 2 CH 2 -Np4-F, R^Tttf-CHzOHb-Phl-F, R 1 -Th2-CH 2 CH 2 -Ph2-F, 
R^Tltf-CKbCIfe-PhS-F, R^Tta-CEbCIfc-Npl-F, R 1 -Th2-CH 2 CH 2 -Np2-F, 
20 R'-Tl^-C^CHo-NpS-F, R 1 -Th2-CH 2 CH 2 -Np4-F, R'-Th3-CFI 2 CH2-Phl-F, 
R 1 -Th3-CH 2 CH 2 -Ph2-F, R , -Th3-CH 2 CH2-Ph3-F ; R 1 -Th3-CH 2 CH 2 -Npl-F, 
R'-Tltf-CFbCFk-^-F, R^TO-CFfcCHz-NpS-F, R'-Tltf-CHzCEb-^-F, 
R^TM-CFfeC^-Phl-F, R 1 -Th4-CH 2 CH 2 -Ph2-F, R^TM-CI^CFfe-PhS-F, 
R^TM-CHbCHa-Npl-F, R 1 -Th4-CH 2 CH 2 -Np2-F, R^Th^CHzCHa-NpS-F, 
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R 1 -Th4-CH 2 CH 2 -Np4-F, 

R^Thl-OC-Phl-F, R 1 -Thl-C=C-Ph2-F, R^Thl-C^C-PhS-F, 
R'-Tr^-C^C-Phl-F, R 1 -Th2-C=C-Ph2-F, R^Titf-OC-Plri-F, 
R^ThS-CsC-Phl-F, R 1 -Th3-CsC-Ph2-F, R^nri-OC-PhS-F, 
5 R^TM-OC-Phl-F, R 1 -Th4-C=C-Ph2-F, 

in the case in which n a = n b = 0, and n c = 1 , n d = 0 or n c = 0, n d = 1 , and Z is a cyano group, 
R^Thl-Phl-CN, R^Thl-Pr^-CN, R^Thl-Pltf-CN, R^Thl-Npl-CN, R 1 -Thl-Np2-CN, 
R^Thl-NpS-CN, R 1 -Thl-Np4-CN, R^Tte-Phl-CN, R 1 -Th2-Ph2-CN, R^Tr^-Pltf-CN, 
R'-TO-Npl-CN, R^TM-^-CN, R^Tltf-NpS-CN, R 1 -Th2-Np4-CN, R^Tlri-Phl-CN, 
10 R^ThS-Pte-CN, R^M-Pltf-CN, R^Tltf-Npl-CN, R 1 -Th3-Np2-CN, R^M-NpS-CN, 
R'-Th3-Np4-CN, R^TM-Phl-CN, R 1 -Th4-Ph2-CN, R^Thd-PhS-CN, R^TM-Npl-CN, 
R 1 -Th4-Np2-CN, R^TM-NpS-CN, R 1 -Th4-Np4-CN, 

R^Thl-CHaCHz-Phl-CN, R 1 -Thl-CH 2 CH 2 -Ph2-CN, R'-Thl-CFfcCHb-Pltf-CN, 
R^Thl-CHzCHz-Npl -CN, R^Thl -CH 2 CH 2 -Np2-CN, R^Thl -CH 2 CH 2 -Np3-CN, 

15 R 1 -Thl-CH 2 CH 2 -Np4-CN, R^TM-CHaCHs-Phl-CN, R 1 -Th2-CH 2 CH 2 -Ph2-CN, 
R 1 -Th2-CH 2 CH 2 -Ph3-CN, R 1 -Th2-CH 2 CH 2 -Npl -CN, R 1 -Th2-CH 2 CH 2 -Np2-CN, 
R'-TO-CHsCHz-NpS-CN, R 1 -Th2-CH 2 CH 2 -Np4-CN, R^Tltf-CF^CHb-Phl -CN, 
R 1 -Th3-CH 2 CH 2 -Ph2-CN, R^TO-CHsCHz-Pltf-CN, R 1 -Th3-CFI 2 CH 2 -Np 1 -CN, 
R 1 -Th3-CH 2 CH 2 -Np2-CN, R^ThS-CHzCF^-NpS-CN, R I -Th3-CH 2 CH 2 -Np4-CN, 

20 R^Tl^-CFfcCFk-Phl-CN, R 1 -Th4-CH 2 CH 2 -Ph2-CN, R^Th^CHbCEb-Plrf-CN, 
R 1 -Th4-CFI 2 CH 2 -Np 1 -CN, R 1 -Th4-CH 2 CH 2 -Np2-CN, R'-^-CFIiCF^-NpS-CN, 
R 1 -Th4-CH 2 CH 2 -Np4-CN, 

R J -Thl-C=C-Phl-CN, R 1 -Thl-C=C-Ph2-CN, R^Thl-C^C-PrO-CN, 
R'-lM-CsC-Phl-CN, R 1 -Th2-C^C-Ph2-CN, R^Tte-OC-PhS-CN, 
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R'-Th3-OC-Phl-CN, R 1 -Th3-C=C-Ph2-CN, R^ThS-C^C-PhS-CN, 
R^IM-OC-Phl -CN, R 1 -Th4-C=C-Ph2-CN, 

in the case in which n a = n b = 0, and n c = 1, n d = 0 or n c = 0, n d = 1, and Z is a trifluoromethyl 
group, 

5 R'-Thl-Phl-OCFs, R 1 -Thl-Ph2-OCF 3 , R 1 -Thl-Ph3-OCF 3 , R^Thl-Npl-OCFg, 
R'-Thl-Npl-OCFs, R^Thl-NpS-OCFs, R'-Thl-Np^OCFa, R^TM-Phl-OCFs, 
R 1 -Th2-Ph2-OCF 3 , R l -Tia-Yh3-OCF 3 , R^TM-Npl-OCFs, R 1 -Th2-Np2-OCF 3 , 
n R 1 -Th2-Np3-OCF 3 , R 1 -Th2-Np4-OCF 3 , R 1 -Th3-Phl-OCF 3 , R 1 -Th3-Ph2-OCF 3 , 

J R 1 -Th3-Ph3-OCF 3 , R I -Th3-Npl-OCF 3 , R 1 -Th3-Np2-OCF 3 , R ! -Th3-Np3-OCF3, 

m 10 R 1 -Th3-Np4-OCF 3 , R^lM-Phl-OCFa, R 1 -Th4-Ph2-OCF 3 , R^TM-Pltf-OCFs, 

W R^Hri-Npl-OCFs, R 1 -Th4-Np2-OCF 3 , R'-TM-NpS-OCFs, R 1 -Th4-Np4-OCF 3 , 

S3 

I R 1 -Thl-CH 2 CH 2 -Phl-OCF 3 , R 1 -Thl-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Thl-CH 2 CH 2 -Ph3-OCF 3 , 

V R 1 -Thl-CH 2 CH 2 -Npl-OCF 3 , R^Thl-CEbCHz-^-OCFs, R 1 -Thl-CH 2 CH 2 -Np3-OCF 3 , 

5 R 1 -Thl-CH 2 CH 2 -Np4-OCF3, R^Tha-CF^CHs-Phl-OCFs, R 1 -Th2-CH 2 CH 2 -Ph2-OCF 3 , 

15 R 1 -Th2-CH 2 CH 2 -Ph3-OCF 3j R 1 -Th2-CH 2 CH 2 -Npl-OCF 3 , R 1 -Th2-CH 2 CH 2 -Np2-OCF 3 , 
R 1 -Th2-CH 2 CH 2 -Np3-OCF 3 , R 1 -Th2-CH 2 CH 2 -Np4-OCF 3 , R 1 -Th3-CH 2 CH 2 -Phl-OCF 3 , 
R'-ThS-CH^Hfe-PhG-OCFs, R 1 -Th3-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Th3-CH 2 CH 2 -Npl-OCF 3 , 
R 1 -Th3-CH 2 CH 2 -Np2-OCF 3 , R 1 -Th3-CH 2 CH 2 -Np3-OCF 3 , R 1 -Th3-CH 2 CH 2 -Np4-OCF 3 , 
R I -Th4-CH 2 CH 2 -Phl-OCF 3 ,R 1 -Th4-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Th4-CH 2 CH 2 -Ph3-OCF 3 , 
20 R^TM-CFfcCFfc-Npl-OCFs, R 1 -Th4-CH 2 CH 2 -Np2-OCF 3 , R 1 -Th4-CH 2 CH 2 -Nv3-OCF 3 , 
R 1 -Th4-CH 2 CH 2 -Np4-OCF 3 , 

R^Thl-CsC-Phl-OCFa, R 1 -Thl-C=C-Ph2-OCF 3 , R 1 -Thl-C=C-Ph3-OCF 3 , 
R 1 -Th2-C=C-Phl-OCF 3 , R 1 -Th2-C=C-Ph2-OCF 3 , R'-Tli2-C =C-Ph3-OCF 3 , 
R 1 -Th3-C=C-Phl-OCF 3 , R 1 -Th3-C=C-Ph2-OCF 3 , R^TTri-CsC-PhS-OCFs, 



41 

RLlM-OC-Phl-OCFs, R 1 -Th4-C=C-Ph2-OCF 3 , 
in the case in which n a = n b = 0, and n c = n d = 1 , and Z is a fluorine atom, 
PJ-Thl-Cy-Phl-F, R 1 -Thl-Cy-Ph2-F, R^Thl-Cy-PlM, R'-Thl-Cy-Npl-F, 
R'-Thl-Cy-Np2-F, R^Thl-Cy-NpS-F, R 1 -Thl-Cy-Np4-F, R^Tl^-Cy-Phl-F, 

5 R 1 -Th2-Cy-Ph2-F, R^TO-Cy-Pltf-F, R'-Tl^-Cy-Npl-F, R 1 -Th2-Cy-Np2-F, 
R^TO-Cy-NpS-F, R 1 -Th2-Cy-Np4-F, R^Tltf-Cy-Phl-F, R 1 -Th3-Cy-Ph2-F, 
R^TO-Cy-Pltf-F, R^TO-Cy-Npl-F, R 1 -Th3-Cy-Np2-F, R^ThS-Cy-NpS-F, 
R 1 -Th3-Cy-Np4-F, R^TM-Cy-Phl-F, R 1 -Th4-Cy-Ph2-F, R^TTri-Cy-PhS-F, 
R^TM-Cy-Npl-F, R 1 -Th4-Cy-Np2-F, R'-TM-Cy-NpS-F, R 1 -Th4-Cy-Np4-F, 

10 R^Thl-Phl-Phl-F, R I -Thl-Phl-Ph2-F, R^Thl-Phl-PhS-F, R^Thl-Phl-Npl-F, 
R 1 -Thl-Phl-Np2-F, R^Thl-Phl-NpS-F, R 1 -Thl-Phl-Np4-F, R'-Th2-Phl-Phl-F, 
R 1 -Th2-Phl-Ph2-F J R^Tte-Phl-PhS-F, R^Tba-Phl-Npl-F, R 1 -Th2-Phl-Np2-F, 
R'-Th2-Phl-Np3-F, R'-Th2-Phl-Np4-F, R'-Th3-Phl-Phl-F, R 1 -Th3-Phl-Ph2-F, 
R'-ThS-Phl-PhS-F, R^Tltf-Phl-Npl-F, R 1 -Th3-Phl-Np2-F 9 R^Tltf-Phl-NpS-F, 

15 R 1 -Th3-Phl-Np4-F, R^Hri-Phl-Phl-F, R^TM-Phl-Pl^-F, R'-TM-Phl-PhS-F, 
R'-TM-Phl-Npl-F, R 1 -Th4-Phl-Np2-F 5 R^TM-Phl-NpS-F, R 1 -Th4-Phl-Np4-F, 
R 1 -Thl-Ph2-Phl-F, R 1 -Thl-Ph2-Ph2-F, R 1 -Thl-Ph2-Ph3-F, R 1 -Thl-Ph2-Npl-F, 
R ] -Thl-Ph2-Np2-F, R 1 -Thl-Ph2-Np3-F, R 1 -Thl-Ph2-Np4-F, R 1 -Th2-Ph2-Phl-F, 
R 1 -Th2-Ph2-Ph2-F, R 1 -Th2-Ph2-Ph3-F, R 1 -Th2-Ph2-Npl-F, R'-Th2-Ph2-Np2-F, 

20 R 1 -Th2-Ph2-Np3-F, R 1 -Th2-Ph2-Np4-F, R 1 -Th3-Ph2-Phl-F, R 1 -Th3-Ph2-Ph2-F, 
R 1 -Th3-Ph2-Ph3-F, R 1 -Th3-Ph2-Npl-F, R 1 -Th3-Pli2-Np2-F, R 1 -Th3-Ph2-Np3-F, 
R 1 -Th3-Ph2-Np4-F, R'-Th4-Ph2-Phl-F, R 1 -Th4-Ph2-Ph2-F, R 1 -Th4-Ph2-Ph3-F, 
R^Tl^-Phl-Npl-F, R 1 -Th4-Ph2-Np2-F, R 1 -Th4-Ph2-Np3-F J R 1 -Th4-Ph2-Np4-F, 
R^Thl-Pltf-Phl-F, R 1 -Thl-Ph3-Ph2-F, R^Thl-Piri-PhS-F, R^Thl-PhS-Npl-F, 
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R^Thl-Pltf-^-F, R^Thl-PhS-NpS-F, R^TM-PhS-Np^F, R^Tte-PhS-Phl-F, 
B}-Tti2-Ph3-PK2-F, R l -Th2-Fh3-Fh3-¥, R^Tte-Plri-Npl-F, R 1 -Th2-Ph3-Np2-F, 
R ] -Th2-Ph3-Np3-F, R 1 -'Th2-Ph3-Np4-F, R^TO-PM-Phl-F, R 1 -Th3-Ph3-Ph2-F, 
R'-ThS-PhS-Pltf-F, R'-TO-Pltf-Npl-F, R^ThS-Plri-^-F, R 1 -Th3-Ph3-Np3-F, 

5 R^ThS-PhS-Nirf-F, R^TM-Pltf-Phl-F, R 1 -Th4-Ph3-Ph2-F, R^TM-Pltf-PhS-F, 
R^TM-Plri-Npl-F, R^TM-PhS-^-F, R^TM-Pltf-NpS-F, R^TM-Pltf-^-F, 
R'-Thl-Npl-Phl-F, R'-Thl-Npl-Pl^-F, R^Thl-Npl-Pltf-F, R'-Tltf-Npl-Phl-F, 
R'-Tta-Npl-Pte-F, R^Tltf-Npl-Plri-F, R^ThS-Npl-Phl-F, R'-Tltf-Npl-Pl^-F, 
R^ThS-Npl-PhS-F, R^TM-Npl-Phl-F, R 1 -Th4-Npl-Ph2-F, R^Tlri-Npl-PhS-F, 

10 R 1 -Thl-Np2-Phl-F, R 1 -Thl-Np2-Ph2-F, R 1 -Thl-Np2-Ph3-F, R'-Tl^-^-Phl-F, 
R 1 -Th2-Np2-Ph2-F, R 1 -Th2-Np2-Ph3-F, R 1 -Th3-Np2-Phl-F, R 1 -Th3-Np2-Ph2-F ? 
R 1 -Th3-Np2-Ph3-F, R 1 -Th4-Np2-Phl-F, R 1 -Th4-Np2-Ph2-F, R'-Tl^-Npl-PhS-F, 
R^Thl-NpS-Phl-F, R^Thl-NpS-Pl^-F, R^Thl-NpS-PhS-F, R^TbS-NpS-Phl-F, 
R 1 -Th2-Np3-Ph2-F, R'-TO-NpS-PhS-F, R'-Th3-Np3-Phl-F. R 1 -Th3-Np3-Ph2-F, 

15 R'-ThS-NpS-Pltf-F, R^Th^NpS-Phl-F, R 1 -Th4-Np3-Ph2-F, R^Tiri-NpS-PhS-F, 
R 1 -Thl-Np4-Phl-F, R 1 -Thl-Np4-Ph2-F, R 1 -Thl-Np4-Ph3-F, R 1 -Th2-Np4-Phl-F, 
R 1 -Th2-Np4-Ph2-F, R^Thl-Npl-PhS-F, R^ThS-^-Phl-F, R 1 -Th3-Np4-Ph2-F, 
R ! -Th3-Np4-Ph3-F, R 1 -Th4-Np4-Phl-F ? R 1 -Th4-Np4-Ph2-F, R 1 -Th4-Np4-Ph3-F. 
R ] -Thl -Cy-CH 2 CH 2 -Phl -F, R ! -Thl -Cy-CH 2 CH 2 -Ph2-F, R ! -Thl -Cy-CH 2 CH 2 -Ph3-F, 

20 R^Thl-Cy-CHzCHa-Npl-F, R^Thl-Cy-CFfcCFfc-^-F, R'-Thl-Cy-CHzCFfe-NpS-F, 
R 1 -Thl-Cy-CH2CH2-Np4-F > R'-Tte-Cy-CIfcCHi-Phl-F, R 1 -Tli2-Cy-CH 2 CH 2 -Ph2-F, 
R 1 -Th2-Cy-CH 2 CH 2 -Ph3-F, R 1 -Th2-Cy-CH 2 CH 2 -Np 1 -F, R 1 -Th2-Cy-CH 2 CH 2 -Np2-F, 
R^TO-Cy-CHiCH^NpS-F, R 1 -Th2-Cy-CH 2 CH 2 -Np4-F, R^ThS-Cy-CHaCHz-Phl-F, 
R'-Th3-Cy-CH 2 CH 2 -Ph2-F, R^Tltf-Cy-CKbCHs-Pltf-F, R^Tltf-Cy-CFfcCHi-Npl-F, 
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R^TO-Cy-CHzCHz-^-F, R'-ThS-Cy-CHzCFfc-NpS-F, R^ThS-Cy-CHzCHz-Np^F, 
R^W-Cy-CHzCHz-Phl-F, R^Ttrf-Cy-CHzCHz-PM-F, R^TM-Cy-CHzCHz-PhS-F, 
R^^-Cy-CHzCHz-Npl-F, R'-TM-Cy-CHzCHz-^-F, R^TM-Cy-CHzCHz-NpS-F, 
R'-Th^Cy-CHzCHz-Np^F, R'-Thl-Phl-CHzCHz-Phl-F, R'-Thl-Phl-CHzCHz-Pltf-F, 

5 R ] -Thl-Phl-CH 2 CH 2 -Ph3-F, R'-Thl-Phl-CHzCHz-Npl-F, R^Thl-Phl-CHzCHz-^-F, 
R^Thl -Phl-CH 2 CH 2 -Np3-F, R^Thl -Phl-CH 2 CH 2 -Np4-F, R^Tte-Phl -CH 2 CH 2 -Phl -F, 
R^TO-Phl-CHzCHz^-F, R^^-Phl-CHzCHz-PhS-F, R'-Tl^-Phl-CHzCHz-Npl-F, 
R^Thl-Phl-CHzCHz^-F, R^lT^-Phl-CHzCHz-NpS-F, R^TO-Phl-CHaCHz-Np^F, 
R^ThS-Phl-CHzCHz-Phl-F, R^ThS-Phl-CHzCHz-Pte-F, R^ra-Phl-CHzCHz-Plrf-F, 

10 R^TO-Phl-CHzCHz-Npl-F, R 1 -Th3-Phl-CH 2 CH 2 -Np2-F, R^ThS-Phl-CHzCHz-NpS-F, 
R^ThS-Phl -CH 2 CH 2 -Np4-F, R^TM-Phl -CH 2 CH 2 -Phl -F, R^TM-Phl -CH 2 CH 2 -Ph2-F, 
R^^-Phl-CHzCH^PhS-F, R^Th^Phl-CHzCHz-Npl-F, R^Th^Phl-CHzCHz^-F, 
R^Tl^-Phl -CH 2 CH 2 -Np3-F, R^Ttrf-Phl -CH 2 CH 2 -Np4-F, R 1 -Th 1 -Ph2-CH 2 CH 2 -Ph 1 -F, 
R'-Thl -Ph2-CH 2 CH 2 -Ph2-F, R^Thl -Ph2-CH 2 CH 2 -Ph3-F, R 1 -Thl-Ph2-CH 2 CH 2 -Npl -F, 

15 R 1 -Thl-Ph2-CH 2 CH 2 -Np2-F, R 1 -Thl-Ph2-CH 2 CH 2 -Np3-F, R 1 -Thl-Ph2-CH 2 CH 2 -Np4-F, 
R 1 -Th2-Ph2-CH 2 CH 2 -Phl -F, R 1 -Th2-Ph2-CHzCH 2 -Ph2-F, R 1 -Tti2-P\a-CH. 2 CR 2 -'Pb3-F t 
R 1 -Th2-Ph2-CH 2 CH 2 -Npl-F, R 1 -Th2-Ph2-CH 2 CH 2 -Np2-F, R 1 -Th2-Ph2-CH 2 CH 2 -Np3-F, 
R 1 -Th2-Ph2-CH 2 CH 2 -Np4-F, R 1 -Th3-Ph2-CH 2 CH 2 -Phl-F, R^ThS-Phl-CHzCEb-Pba-F, 
R 1 -Th3 -Ph2-CH 2 CH 2 -Ph3-F, R 1 -Th3-Ph2-CH 2 CH 2 -Np 1 -F, R 1 -Th3-Ph2-CH 2 CH 2 -Np2-F, 

20 R^Th3-Ph2-CH 2 CH 2 -Np3-F, R 1 -Th3-Ph2-CH 2 CH 2 -Np4-F 5 R I -Th4-Ph2-CH 2 CH 2 -Phl -F, 
R 1 -Th4-Ph2-CH 2 CH 2 -Ph2-F, R 1 -Th4-Ph2-CH 2 CH 2 -Ph3-F, R 1 -Th4-Ph2-CH 2 CH 2 -Npl-F, 
R 1 -Th4-Ph2-CH 2 CH 2 -Np2-F, R 1 -Th4-Ph2-CH 2 CH 2 -Np3-F, R 1 -Th4-Ph2-CH 2 CH 2 -Np4-F, 
R^Thl-PhS-CHzCHz-Phl-F, R 1 -Thl-Ph3-CHzCH 2 -Ph2-F, R^Thl -Ph3-CH 2 CH 2 -Ph3-F, 
R^Thl-PhS-CHzCHz-Npl-F, R^Thl-PhS-CHzCHz-^-F, R^Thl-Plrt-CHzCHz-NpS-F, 
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R ! -Thl-Ph3-CH 2 CH 2 -Np4-F, R^TM-PhS-CH.CFFz-Phl-F, R'-Tte-PhS^HzCHz-Pltf-F, 
R 1 -Th2-Ph3-CH 2 CH 2 -Ph3-F, R^Tia-Pltf-CHzCHz-Npl-F, R 1 -Th2-Ph3-CH 2 CH 2 -Np2-F, 
R^M-PhS-CHiC^-NpS-F, R 1 -Th2-Ph3-CH 2 CH 2 -Np4-F, R^TO-PhS-C^C^-Phl -F, 
R 1 -Th3-Ph3-CH 2 CH 2 -Ph2-F, R^ThS-PhS-CHzCHz-PhS-F, R^ThS-PhS-CHzCHz-Npl-F, 
5 R^ThS-PhS-CHaCHz-Npl-F, R 1 -Th3-Ph3-CH 2 CH 2 -Np3-F, R 1 -Th3-Ph3-CH 2 CH 2 -Np4-F, 
R^TM^-CHzCHz-Phl-F, R 1 -Th4-Ph3-CH 2 CH 2 -Ph2-F, R^Th^PhS-CHzCHz-Plri-F, 
R^^-PhS-CHzCHz-Npl-F, R^Th^PhS-CHzCHz-^-F, R , -Th4-Ph3-CH 2 CH 2 -Np3-F, 
R 1 -Th4-Ph3-CH 2 CH 2 -Np4-F, R^Thl-Npl -CH 2 CH 2 -Phl -F, R 1 -Th 1 -Np 1 -CH 2 CH 2 -Ph2-F, 
"5 R^Thl-Npl-CHzCHz-PhS-F, R 1 -Th2-Npl-CH 2 CH 2 -Phl-F, R^T^-Npl-CHzCHz-Pitf-F, 

| 10 R^Thl-Npl-CHzCHz-PhS-F, R^TO-Npl-CHzCHa-Phl-F, R 1 -Th3-Npl-CH 2 CH 2 -Ph2-F, 
R^ThS-Npl-CHzCHz-PhS-F, R^TM-Npl-CHbCHz-Phl-F, R 1 -Th4-Npl-CH 2 CH 2 -Ph2-F, 
ffl R^TM-Npl-CHzCHz-Pttf-F, R 1 -Thl-Np2-CH 2 CH 2 -Phl-F, R 1 -Thl-Np2-CH 2 CH 2 -Ph2-F, 

5* R 1 -Thl-Np2-CH 2 CH 2 -Ph3-F, R 1 -Th2-Np2-CH 2 CH 2 -Phl-F, R 1 -Th2-Np2-CH 2 CH 2 -Ph2-F, 

% R 1 -Th2-Np2-CH 2 CH 2 -Ph3-F, R 1 -Th3-Np2-CH 2 CH 2 -Phl-F, R 1 -Th3-Np2-CH 2 CH 2 -Ph2-F, 

;f 15 R 5 -Th3-Np2-CH 2 CH 2 -Ph3-F, R 1 -Th4-Np2-CH 2 CH 2 -Phl-F, R'-Th4-Np2-CH 2 CH 2 -Ph2-F, 
R'-Tlri-^-CHzCHz-Pltf-F, R'-Thl-NpS-CHzCHz-Phl-F, R^Thl-NpS-CHzCHz-Pte-F, 
R^Thl -Np3-CH 2 CH 2 -Ph3-F, R^TfcG-NpS-CEbCHz-Phl-F, R 1 -Th2-Np3-CH 2 CH 2 -Ph2-F, 
R^Thl-NpS-CHzCHz-Pha-F, R^M-NpS-CHzCHz-Phl-F, R 1 -Th3-Np3-CH 2 CH 2 -Ph2-F, 
R^ThS-NpS-CHaCHa-PhB-F, R^Th^NpS-CHzCHz-Phl-F, R 1 -Th4-Np3-CH 2 CH 2 -Ph2-F, 
20 R'-TM-NpS-CF^CH.-PhS-F, R 1 -Thl-Np4-CH 2 CH 2 -Phl-F, R 1 -Thl-Np4-CH 2 CH 2 -Ph2-F, 
R 1 -Tli 1 -Np4-CH 2 CH 2 -Ph3 -F, R 1 -Th2-Np4-CH 2 CH 2 -Phl-F, R 1 -Th2-Np4-CH 2 CH 2 -Ph2-F. 
R 1 -Th2-Np4-CH 2 CH 2 -Ph3 -F , R 1 -Th3-Np4-CH 2 CH 2 -Ph 1 -F, R 1 -Th3-Np4-CH 2 CH 2 -Ph2-F, 
R 1 -Th3-Np4-CH 2 CH 2 -Ph3-F, R 1 -Th4-Np4-CH 2 CH 2 -Phl -F, R ! -Th4-Np4-CH 2 CH 2 -Ph2-F, 
R 1 -Th4-Np4-CH 2 CH 2 -Ph3-F, R'-Thl-CHzCHz-Cy-Phl-F, R 1 -Thl-CH 2 CH 2 -Cy-Ph2-F, 
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R^Tlil-CHiCHz-Cy-PhS-F, R'-Thl-CH.CHb-Cy-Npl-F, R^Thl-CFfeCFb-Cy-^-F, 
R'-Thl -CH 2 CH 2 -Cy-Np3-F, R ! -Thl -CH 2 CH 2 -Cy-Np4-F, R^TO-CHzCHz-Cy-Phl-F, 
R 1 -Th2-CH 2 CH 2 -Cy-Ph2-F, R^Tt^-CHaCHb-Cy-PhS-F, R^H^-CFkCFfc-Cy-Npl-F, 
R'-TO-CHsCHa-Cy-Npl-F, R^TM-CHbCHz-Cy-NpS-F, R 1 -Th2-CH 2 CH 2 -Cy-Np4-F, 
5 R^ThS-CF^CHs-Cy-Phl-F, R 1 -Th3-CH 2 CH 2 -Cy-Ph2-F, R'-Th3-CH 2 CH 2 -Cy-Ph3-F, 
R'-ThS-CHzCHa-Cy-Npl-F, R 1 -Th3-CH 2 CH 2 -Cy-Np2-F J R'-ThS-CF^CHb-Cy-NpS-F, 
R 1 -Th3-CH 2 CH 2 -Cy-Np4-F 5 R^Tl^-CFkCHz-Cy-Phl-F, R 1 -Th4-CH 2 CH 2 -Cy-Ph2-F, 
R 1 -Th4-CH 2 CH 2 -Cy-Ph3-F, R^TM-CFfeCHs-Cy-Npl-F, R 1 -Th4-CH 2 CH 2 -Cy-Np2-F, 
7j R'-TM-CF^CHrCy-NpS-F, R 1 -Th4-CH 2 CH 2 -Cy-Np4-F, R^Thl -CH 2 CH 2 -Phl -Phi -F, 

§ 10 R^Thl-CH^Hz-Phl-Pl^-F, R^Thl-CH^H^Phl-PhS-F, R^Thl-CEbCFfc-Phl-Npl-F, 
: - R 1 -Thl-CH 2 CH 2 -Phl-Np2-F, R^Thl-CFfeCFk-Phl-NpS-F, R 1 -Thl-CH 2 CH 2 -Phl-Np4-F, 

5 R^Tia-CH^H^Phl-Phl-F, R 1 -Th2-CH 2 CH 2 -Phl-Ph2-F, R^TO-CHhCIfe-Phl-PhS-F, 

J R^Tl^-CHzCFk-Phl-Npl-F, R 1 -Th2-CH 2 CH 2 -Phl-Np2-F, R^H^-CHzCHrPhl-NpS-F, 

5 R 1 -Th2-CH 2 CH 2 -Phl-Np4-F, R 1 -Th3-CH 2 CH 2 -Phl-Phl-F, R 1 -Th3-CH 2 CH 2 -Phl-Ph2-F, 

H- 15 R'-TO-CH^Hb-Phl-Plri-F, R^M-CI^CH^Phl-Npl-F, R^ThS-CH^Hfe-Phl-Npl-F, 
R'-Tltf-CFfeCFk-Phl -Np3-F, R^Tltf-CFfcCFfc-Phl -Np4-F, R'-Tlri-CHbCHrPhl -Phi -F, 
R 1 -Th4-CH 2 CH 2 -Phl-Ph2-F, R'-Tl^-CEbCHb-Phl-PhS-F, R^Th^C^CH^Phl-Npl-F, 
R^TM-CHbCHa-Phl -Np2-F, R^Th^CItiCKb-Phl -Np3-F, R 1 -Th4-CH 2 CH 2 -Phl -Np4-F, 
R^Thl-CHsCHz-Phl-Phl-F, R^Thl -CH 2 CH 2 -Ph2-Ph2-F, R 1 -Thl-CH 2 CH 2 -Ph2-Ph3-F. 
20 R 1 -Thl-CH 2 CH 2 -Ph2-Npl-F, R 1 -Thl-CH 2 CH 2 -Ph2-Np2-F, R 1 -Thl-CH 2 CH 2 -Ph2-Np3-F, 
R 1 -Thl-CH 2 CH 2 -Ph2-Np4-F, R 1 -Th2-CH 2 CH 2 -Ph2-Phl-F, R 1 -Th2-CH 2 CH 2 -Ph2-Ph2-F, 
R 1 -Th2-CH 2 CH 2 -Ph2-Ph3-F, R 1 -Th2-CH 2 CH 2 -Ph2-Np 1 -F, R 1 -Th2-CH 2 CH 2 -Ph2-Np2-F, 
R'-Th2-CH 2 CH 2 -Ph2-Np3-F, R 1 -Th2-CH 2 CH 2 -Ph2-Np4-F, R 1 -Th3-CH 2 CH 2 -Ph2-Ph 1 -F. 
R 1 -Th3-CH 2 CH 2 -Ph2-Ph2-F, R 1 -Th3-CH 2 CH 2 -Ph2-Ph3-F, R 1 -Th3-CH 2 CH 2 -Ph2-Npl-F, 
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R'-ThS-C^CHa-Pl^^-F, R^ThS-CHzCHz-Pte-NpS-F, R 1 -Th3-CH 2 CH 2 -Ph2-Np4-F, 
R^IM-CHzCHz-Pl^-Phl-F, R 1 -Th4-CH 2 CH 2 -Ph2-Ph2-F, R^lM-CFfeCF^-PlxZ-PhS-F, 
R'-^-CHzCHz-Pitf-Npl-F, R 1 -Th4-CH 2 CH 2 -Ph2-Np2-F, R^Tiri-CHzCHz-Pltf-NpS-F, 
R 1 -Th4-CH 2 CH 2 -Ph2-Np4-F, R^Thl -CH 2 CH 2 -Ph3-Phl -F, R 1 -Thl-CH 2 CH 2 -Ph3-Ph2-F, 
5 R^Thl-CHzCHz-PhS-PhS-F, R^Thl-CHzCHz-Plrf-Npl-F, R 1 -Thl-CH 2 CH 2 -Ph3-Np2-F, 
R'-Thl-CH.CHz-Pltf-NpS-F, R^Thl-CH.CH.-PhS^-F, R x -Tia-CU 2 CU 2 -?h3-Phl-F, 
R^Tte-CHzCHz-PhS-Pia-F, R^TM-CHzCHz-Pltf-Pltf-F, R^Tte-CHzCHz-Pirf-Npl-F, 
„ R^H^-CHzCHz-PhS^-F, R^Tte-CHzCHz-PhS-NpS-F, R ! -Th2<:H2CH2-Ph3-Np4-F, 

| R^ThS-CHzCHz-PhS-Phl-F, R 1 -Th3-CH 2 CH 2 -Ph3-Ph2-F, R^ThS-CHzCHz-PhS-PM-F, 

mi 

m 10 R'-ThS-CHzCHz-PhS-Npl-F, R^TO-CHzCHz-Plri-NpZ-F, R'-Tltf-CHzCHz-Pltf-NpS-F, 
W R 1 -Th3-CH 2 CH 2 -Ph3-Np4-F, R^TM-CFfcCF^-Pttf-Phl-F, R 1 -Th4-CH 2 CHz-Ph3-Ph2-F, 

? , R^^-CHzCHz-PhS-PhS-F, R'-TM-CHzCHz-Pltf-Npl-F, R 1 -Th4-CH 2 CH 2 -Ph3-Np2-F, 

|j R^lM-CHzCHz-Pltf-NpS-F, R 1 -Th4-CH 2 CH 2 -Ph3-Np4-F, R^Thl-CHzCHz-Npl-Phl-F, 

% R 1 -Thl-CH 2 CH 2 -Npl-Ph2-F, R^Thl-CHzCHz-Npl-PhS-F, R^Tte-CHzCHz-Npl-Phl-F, 

15 R 1 -Th2-CH 2 CH 2 -Npl-Ph2-F, R 1 -Th2-CHzCH 2 -Npl-Ph3-F, R^ThS-CHzCFfe-Npl-Phl-F, 
R^ThS-CHzCHz-Npl-Pl^-F, R'-ThS-CFfeCHz-Npl-PhS-F, R^TJ^-CHzCFfc-Npl-Phl-F, 
R^lM-CHzCHz-Npl-Pitf-F, R^^-CHzCHz-Npl-PhS-F, R^Thl-CHzCHz-^-Phl-F, 
R 1 -Thl-CH 2 CH 2 -Np2-Ph2-F, R 1 -Thl-CH 2 CH 2 -Np2-Ph3-F, R 1 -Th2-CH 2 CH 2 -Np2-Phl-F, 
R 1 -Th2-CH 2 CH 2 -Np2-Ph2-F, R , -Th2-CH 2 CH 2 -Np2-Ph3-F, R l -Th3-CH 2 CH 2 -Np2-Phl-F, 
20 R 1 -Th3-CH 2 CH 2 -Np2-Ph2-F, R 1 -Th3-CH 2 CH 2 -Np2-Ph3-F, R 1 -Th4-CH 2 CH 2 -Np2-Phl -F, 
R 1 -Th4-CH 2 CH 2 -Np2-Ph2-F, R^^-CHzCHz-^-PM-F, R'-Thl-CHzCHz-NpS-Phl-F, 
R 1 -Thl-CH 2 CH 2 -Np3-Ph2-F, R^Thl-CHzCHz-NpS-PhS-F, R'-TKZ-CHzCHz-NpS-Phl -F, 
R'-H^-CHzCHz-NpS^-F, R^n^-CHzCHz-NpS-PhS-F, R^ThS-CHzCHz-NpS-Phl-F, 
R 1 -Th3 -CHzCH 2 -Np3-Ph2-F 5 R J -Th3 -CH 2 CH 2 -Np3 -Ph3-F, R 1 -Th4-CH 2 CH 2 -Np3 -Phi -F, 
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R^Th^CHzCHz-NpS-Pltf-F, R^TM-CF^CHz-NpS-Pltf-F, R 1 -Thl-CH 2 CH 2 -Np4-Phl-F 
R 1 -Thl-CH 2 CH 2 -Np4-Ph2-F, R^Thl-CBbCHz-Np^PhS-F, R^TO-CHsCH.-^-Phl-F 
R 1 -Tia-CU 2 CU 2 --M^-Pia-F, R^TO-CKbCHz-Np^PhS-F, R^TO-CEbCHr^-Phl-F 
R ] -Th3-CH 2 CH 2 -Np4-Ph2-F, R 1 -Th3-CH 2 CH 2 -Np4-Ph3-F 5 R 1 -Th4-CH 2 CH 2 -Np4-Phl-F 

5 R 1 -Th4-CH 2 CH 2 -Np4-Ph2-F, R 1 -Th4-CH 2 CH 2 -Np4-Ph3-F, 

R^Thl-Phl-C^C-Phl-F, R^Thl-Phl-OC-Pitf-F, R^Thl-Phl-C^C-Pltf-F, 
R^Tte-Phl-CsC-Phl-F, R^Tte-Phl-CsC-PW-F, R^Tl^-Phl-OC-Pltf-F, 
R^Tirf-Phl-OC-Phl-F, R^ThS-Phl-OC-Pl^-F, R'-ThS-Phl-OC-Pttf-F, 
R L -Th4-Phl -OC-Phl-F, R^TM-Phl -C=C-Ph2-F, R^TM-Phl -C=C-Ph3-F, 

10 R'-Thl-Pl^-C^C-Phl-F, R 1 -Thl-Ph2-C=C-Ph2-F, R^Thl-Pl^-OC-PhS-F, 
R 1 -Th2-Ph2-feC-Phl-F, R 1 -Th2-Ph2-C=C-Ph2-F, R^TM-Pl^-OC-Pl^-F, 
R 1 -Th3-Ph2-C=C-Phl-F, R^Tirf-Pitf-OC-Pltf-F, R^TW-Pltf-OC-Pltf-F, 
R^TM-Pl^-OC-Phl-F, R 1 -Th4-Ph2-C=C-Ph2-F, R 1 -Th4-Ph2-C=C-Ph3-F, 
R^Thl-PhS-CsC-Phl-F, R 1 -Thl-Ph3-C=C-Ph2-F, R'-Thl-Pltf-OC-PhS-F, 

15 R^Tte-PhS-OC-Phl-F, R 1 -Th2-Ph3-C=C-Ph2-F, R 1 -Th2-Ph3-C=C-Ph3-F, 
R^ThS-PW-C^C-Phl-F, R'-Tltf-Pttf-OC-Phl-F, R^Tltf-Pltf-OC-PhS-F, 
R^lM-Pltf-OC-Phl -F, R'-TM-Pltf-OC-Phl-F, R^TM-Pltf-OC-Pltf-F, 
R^Thl-OC-Phl-Phl-F, R 1 -Thl-C=C-Phl-Ph2-F, R^Thl-C^C-Phl-Pltf-F, 
R^Tl^-C^C-Phl-Phl-F, R 1 -Th2-OC-Phl-Ph2-F, R^Tttf-CsC-Phl-Pltf-F, 

20 R'-Th3-OC-Phl-Phl-F, R 1 -Th3-C=C-Phl-Ph2-F, R'-Th3-<>C-Phl-Ph3-F, 
R'-TM-OC-Phl-Phl-F, R , -Th4-C=C-Phl -Ph2-F, R^TlvMT-C-Phl-PhS-F, 
R 1 -Thl-C=C-Ph2-Phl-F, R 1 -Thl-C=C-Ph2-Ph2-F, R 1 -Thl-C=C-Ph2-Ph3-F 5 
R 1 -Th2-CsC-Ph2-Phl-F, R 1 -Th2-C=C-Ph2-Ph2-F, R l -Th2-C=C-Ph2-Pb3-F, 
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R'-ThS-OC-PI^-Phl-F, R 1 -Th3-C=C-Ph2-Ph2-F, R'-TW-GsC-Pte-PhS-F, 
R i_Th4-C^C-Ph2-Phl -F, R 1 -Th4-C^C-Ph2-Ph2-F, R'-Th4-C=C-Ph2-Ph3-F, 
R^Thl-OC-Pltf-Phl-F, R'-Thl-OC-Pltf-Pl^-F, R^Thl-OC-PhS-Pltf-F, 
R^TO-C^C-PhS-Phl-F, R 1 -Th2-C^C-Ph3-Ph2-F, R^Tr^-OC-Pltf-PhS-F, 
5 R^ThS-OC-PhS-Phl-F, R 1 -Th3-C=C-Ph3-Ph2-F, R^ThS-OC-Pltf-Pl^-F, 
Ri-Tl^-C^C-Pltf-Phl-F, R 1 -Th4-C=C-Ph3-Ph2-F, R^Ti^-C^C-PhS-PhS-F, 
in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n° = 1, n d - 0 or n c = 0, n d = 1, and Z 
is a fluorine atom, 

R'-Cy-Thl -Phl-F, R 1 -Cy-Thl-Ph2-F, R l -Cy-Thl-Ph3-F, R'-Cy-Thl-Npl-F, 

10 R^Cy-Thl -Np2-F, R^Cy-Thl-NpS-F, R 1 -Cy-Thl-Np4-F, 

R^Cy-CHzCHa-Thl -Phl-F, R^Cy-CH.CEb-Thl-Pl^-F, R 1 -Cy-CH 2 CH 2 -Thl -Ph3-F, 
R^Cy-CHzCHi-Thl-Npl-F, R'-Cy-CF^CFk-Thl-^-F, R'-Cy-CH.CHb-Thl-NpS-F, 
R 1 -Cy-CH 2 CH 2 -Thl-Np4-F, R^Cy-Thl-CHzOfe-Phl -F, R^Cy-Thl -CH 2 CH 2 -Ph2-F, 
R^Cy-Thl-CFfcCHs-Pltf-F, R'-Cy-Thl-CHiCFfc-Npl-F, R 1 -Cy-Thl-CH 2 CH 2 -Np2-F, 

15 R^Cy-TM-CHbCHb-NpS-F, R 1 -Cy-Thl-CH 2 CH 2 -Np4-F, 

R^Cy-Thl-OC-Phl-F, R^Cy-Thl-C^C-PliZ-F, R^Cy-Thl-OC-Pltf-F, 

R 1 -Phi -Thl -Phl-F, R 1 -Phl-Thl-Ph2-F, R J -Phl-Thl-Ph3-F, R^Phl-Thl-Npl-F, 

R'-Phl-Thl-Np2-F, R'-Phl-Thl-Np3-F, R 1 -Phl-Thl-Np4-F, 

R 1 -Phi -CH 2 CH 2 -Thl -Phl-F, R 1 -Phl-CH 2 CH 2 -Thl-Ph2-F, R'-Phl-CH.CHb-Thl-PhS-F. 
20 R^Phl-CH.CH.-Thl-Npl-F, R'-Phl-CH.CHb-Thl-^-F, R^Phl-C^CHz-Thl-NpS-F, 
R 1 -Ph 1 -CH 2 CH 2 -Th 1 -Np4-F, R^Phl-Thl-CFfeCH.-Phl-F, R^Phl-Thl-CHzCHz-Pbfi-F, 
R l -Phl-Thl-CH 2 CH 2 -Ph3-F, R ] -Phl -Thl -CH 2 CH 2 -Np 1 -F, R'-Phl -Thl -CH 2 CH 2 -Np2-F, 
R^Phl-Thl-CHzCHz-NpS-F, R^Phl-Thl -CH 2 CH 2 -Np4-F, 
R^Phl -OC-Th 1 -Phi -F, R'-Phl -OC-Thl -Ph2-F, R'-Phl -OC-Thl -Ph3 -F, 
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R^Phl-Thl-OC-Phl-F, R^Phl-Thl-C^C^-F.R^Phl-Thl-CsC-PhS-F, 
R'-Pte-Thl-Phl-F, R^Pte-Thl-Pltf-F, R'-Pl^-Thl-Pltf-F, R'-Pl^-Thl-Npl-F, 
R 1 -Ph2-Thl-Np2-F, R 1 -Ph2-Thl-Np3-F, R 1 -Ph2-Thl-Np4-F, 

R^-Ct^CHz-Thl-Phl-F, R^Pte-CHzCHz-Thl-Pttf-F, R^-CF^CHz-Thl-PhS-F, 
5 R^Pte-CHzCHz-Thl-Npl-F, R 1 -Ph2-CH 2 CH 2 -Thl-Np2-F, R 1 -Ph2-CH 2 CH 2 -Thl-Np3-F, 

R^Pl^-CH.CH.-Thl-^-F, R^Pte-Thl-CHzCHz-Phl-F, R^PM-Thl-CHzCHz-Pltf-F, 

R 1 -Ph2-Thl-CH 2 CH 2 -Ph3-F, R 1 -Ph2-Thl-CH 2 CH 2 -Npl-F, R 1 -Ph2-Thl-CH 2 CH 2 -Np2-F, 

R 1 -Ph2-Thl -CH 2 CH 2 -Np3 -F, R 1 -Ph2-Thl -CH 2 CH 2 -Np4-F, 
1 R 1 -Ph2-C=C-Thl -Phl-F, R^te-CsC-Thl-Pltf-F, R^Pl^-OC-Thl-PhS-F, 

Si 10 R 1 -Ph2-Thl-C=C-Phl-F, R 1 -Ph2-Thl-C=C-Ph2-F, R 1 -Ph2-Thl-C=C-Ph3-F, 
09 R^PhS-Thl -Phl-F, R 1 -Ph3-Thl-Ph2-F, R'-Pltf-Thl-PhS-F, R^PhS-Thl-Npl-F, 

m R 1 -Ph3-Thl-Np2-F, R^Pltf-Thl-NpS-F, R 1 -Ph3-Thl-Np4-F, 

% R^PhS-CHzCHz-Thl-Phl-F, R 1 -Ph3-CH 2 CH 2 -Thl-Ph2-F, R^PhS-CHzCHz-Thl-Plri-F, 

4 R 1 -Ph3-CH 2 CH 2 -Thl -Npl-F, R^PhS-CHzCHz-Thl -Np2-F, R^PhS-CHzCHz-Thl -Np3-F, 

P 15 R 1 -Ph3-CH 2 CH 2 -Thl-Np4-F, R^Pltf-Thl-CF^CBb-Phl-F, R 1 -Ph3-Thl-CH 2 CH 2 -Ph2-F, 
R^PhS-Thl-CHzCHz-PhS-F, R'-Pltf-Thl-CHsCHz-Npl -F, R 1 -Ph3-Thl-CH 2 CH 2 -Np2-F, 
R'-PhS-Thl-CHzCHj-NpS-F, ^-Pltf-Thl -CH 2 CH 2 -Np4-F, 
R^PhS-CsC-Thl -Phl-F, R'-PhS-CsC-Thl-Pltf-F, R ! -Ph3-(>C-Thl-Ph3-F, 
R^PhS-Thl-OC-Phl-F, R 1 -Ph3-Thl-C=C-Ph2-F, R'-Pltf-Thl-OC-Pltf-F, 
20 R'-Npl -Thl -Phl-F, R 1 -Npl-Thl-Ph2-F, R^Npl-Thl-PhS-F, 

R'-Npl -CH 2 CH 2 -Thl -Phi -F, R^Npl-CHzCHz-Thl -Ph2-F, R^Npl-CHzCHz-Thl -Ph3-F, 
R 1 -Np 1 -Thl -CH 2 CH 2 -Phl-F, R 1 -Np 1 -Thl -CH 2 CH 2 -Ph2-F, R J -Np 1 -Thl -CH 2 CH 2 -Ph3 -F, 
R 1 -Np2-Thl -Phl-F, R ! -Np2-Thl-Ph2-F, R 1 -Np2-Thl-Ph3-F, 

R 1 -Np2-CH 2 CH 2 -Thl -Phl-F, R 1 -Np2 -CH 2 CH 2 -Th 1 -Ph2-F, R i -Np2-CH 2 CH 2 -Thl -Ph3 -F, 
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R , -N P 2-Thl-CH 2 CH 2 -Phl-F, R^^-Thl-CFfeCHz-Pltf-F, R 1 -Np2-Thl-CH 2 CH 2 -Ph3-F, 
R'-NpS-TM-Phl-F, R^NpS-Thl-Pte-F, R'-NpS-Thl-Pltf-F, 

R^NpS-CHzCHz-Thl-Phl-F.R^NpS-CHzCHz-Thl^-F, R^NpS-CHzCHz-Thl-PhS-F, 
R'-NpS-Thl-CH.CH.-Phl-F, R 1 -Np3-Thl-CH 2 CH 2 -Ph2-F, R'-NpS-Thl-CHzCHz-PhS-F, 

5 R'-Npl-Thl-Phl-F, R^Npl-Thl-Pitf-F, R^Npl-Thl-Plrf-F, 

R L N p4_CH 2 CH 2 -Thl-Phl-F, R 1 -Np4-CH 2 CH 2 -Thl-Ph2-F, R 1 -Np4-CH 2 CH 2 -Thl-Ph3-F, 
R 1 -Np4-Thl-CH 2 CH 2 -Phl-F, R'-^-Thl-CH.CFFz-Pl^-F, R 1 -Np4-Thl -CH 2 CH 2 -Ph3-F, 
R^Cy-Tltf-Phl-F, R^Cy-TM-Phl-F, R'-Cy-Tltf-Pltf-F, R'-Cy-TO-Npl-F, 
R 1 -Cy-Th2-Np2-F, R^Cy-Tl^-NpS-F, R 1 -Cy-Th2-Np4-F, 

10 R 1 -Cy-CH 2 CH 2 -Th2-Phl-F, R'-ty-CHzCHz-Tte-PM-F, R 1 -Cy-CH 2 CH 2 -Th2-Ph3-F, 
R^Cy-CHzCHz-ntf-Npl-F, R 1 -Cy-CH 2 CH 2 -Th2-Np2-F, R^Cy^HzCHz-Tte-NpS-F, 
R 1 -Cy-CH 2 CH 2 -Th2-Np4-F, K 1 -Cy-Th2-CH. 2 CH 2 -Phl-F, R 1 -Cy-Th2-CH 2 CH 2 -Ph2-F, 
R^Cy-ra-CHzCFfe-PhS-F, R 1 -Cy-Th2-CH 2 CH 2 -Npl -F, R 1 -Cy-Th2-CH 2 CH 2 -Np2-F, 
R 1 -Cy-Th2-CH 2 CH 2 -Np3-F, R 1 -Cy-Th2-CH 2 CH 2 -Np4-F, 

1 5 R^Cy-Tl^-OC-Phl-F, R 1 -Cy-Th2-C^C-Ph2-F, R^Cy-TO-OC-Pltf-F, 

R^PM-TM-Phl-F, R 1 -Phl-Th2-Ph2-F, R'-Phl-Tl^-Pltf-F, R'-Phl-Tl^-Npl-F, 
R ] -Phl-Th2-Np2-F, R^Phl-TM-NpS-F, R 1 -Phl-Th2-Np4-F, 

R'-Phl-CH.CFk-Tl^-Phl-F, R^Phl-CHzCHz-Tltf-Phl-F, R 1 -Phi -CH 2 CH 2 -Th2-Ph3 -F. 
R'-Phl -CH 2 CH 2 -Th2-Npl -F, R^Phl-CHzCHz-Tte-^-F, R^Phl -CH 2 CH 2 -Th2-Np3-F, 
20 R 1 -Phl-CH 2 CH 2 -Th2-Np4-F, R 1 -Phl-Th2-CH 2 CH 2 -Phl-F, R 1 -Phl-Th2-CH 2 CH 2 -Ph2-F, 
R 1 -Ph 1 -Th2-CH 2 CH 2 -Ph3-F, R'-Phl-Tltf-CHzCHz-Npl-F, R 1 -Phl-Th2-CH 2 CH 2 -Np2-F, 
R 1 -Ph 1 -Th2-CH 2 CH 2 -Np3-F, R 1 -Ph 1 -Th2-CH 2 CH 2 -Np4-F, 
R^Phl-OC-Tte-Phl-F, R^Phl-OC-TTtf-Pte-F, R'-Phl-C=C-Th2-Ph3-F ? 
R ! -Phl -Th2-C^C-Phl-F, R^Phl -Th2-C^C-Ph2-F, R 1 -Phl-'Th2-CsC-Ph3-F, 
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R'-Pte-Tbfl-Phl-F, R 1 -Ph2-Th2-Ph2-F, R l -Ph2-Tb2-?la3-F, R^Pl^-Titf-Npl-F, 
R'-Ph2-Th2-Np2-F, R 1 -Ph2-Th2-Np3-F, R 1 -Ph2-Th2-Np4-F, 

R 1 -Ph2-CH 2 CH 2 -Th2-Phl-F, R 1 -Ph2-CH 2 CH 2 -Th2-Ph2-F, R 1 -Ph2-CH 2 CH 2 -Th2-Ph3-F, 
R 1 -Ph2-CH 2 CH 2 -Th2-Npl-F, R 1 -?b2-CH 2 CH.2-Tb2-Np2-¥ , R^Pte-CHzCHz-Tte-NpS-F, 
R 1 -Ph2-CH 2 CH 2 -Th2-Np4-F, R 1 -Ph2-Th2-CH 2 CH 2 -Phl -F, R 1 -Ph2-Th2-CH 2 CH 2 -Ph2-F, 
R 1 -Ph2-Th2-CH 2 CH 2 -Ph3-F, R 1 -Ph2-Th2-CH 2 CH 2 -Np 1 -F, R 1 -Ph2-Th2-CH 2 CH 2 -Np2-F, 
R'-Ph2-Th2-CH 2 CH 2 -Np3-F, R 1 -Ph2-Th2-CH 2 CH 2 -Np4-F, 
R 1 -Ph2-C=C-Th2-Phl-F, R 1 -Ph2-C=C-Th2-Ph2-F, R 1 -Ph2-C=C-Th2-Ph3-F, 
R 1 -Ph2-Th2-C>C-Phl-F, R 1 -Ph2-Th2-C=C-Ph2-F, R 1 -Ph2-Th2-C^C-Ph3-F, 
R^PhS-n^-Phl-F, R^PhS-Tte-Pltf-F, R 1 -Ph3-Th2-Ph3-F, R 1 -Ph3-Th2-Npl-F, 
R 1 -Ph3-Th2-Np2-F, R'-PhS-Tte-NpS-F, R 1 -Ph3-Th2-Np4-F, 

R^PhS-CHzCHz-T^-Phl-F, R 1 -Ph3-CH 2 CH 2 -Th2-Ph2-F, R 1 -Ph3-CH 2 CH 2 -Th2-'Ph3-F, 
R^hS-CHzCHz-TO-Npl-F, R l -Vh3-CU 2 Cli2-Th2-Np2-¥, R 1 -Ph3-CH 2 CH 2 -Th2-Np3-F, 
R 1 -Ph3-CH 2 CH 2 -Th2-Np4-F, R^PhS-Tl^-CH.CH.-Phl-F, R^PhS-TO-CF^CH.-Pl^-F, 
R^-TM-CH.CHz-PhS-F, R^PhS-^-CH.CHz-Npl-F, R 1 -Ph3-Th2-CH 2 CH 2 -Np2-F, 
R^PhS-Tl^-CHzCHz-NpS-F, R 1 -Ph3-Th2-CH 2 CH 2 -Np4-F, 
R'-PhS-OC-n^-Phl-F, R'-Pltf-OC-TM-Pl^-F, R'-Pltf-OC-Tl^-Pltf-F, 
R 1 -Ph3-Th2-OC-Phl-F, R 1 -Ph3-Th2-C=C-Ph2-F, R 1 -Ph3-Th2-C=C-Ph3-F, 
R'-Npl-Th2-Phl-F, R l -Npl-Th2-Ph2-F, R'-Npl -Th2-Ph3-F. 

R^Npl-CHzCH^-m-Phl-F, R 1 -Npl-CH 2 CH 2 -Th2-Ph2-F 5 R 1 -Npl-CH 2 CH 2 -Th2-Ph3-F, 
R 1 -Np 1 -Th2-CH 2 CH 2 -Phl -F, R 1 -Np 1 -Th2-CH 2 CH 2 -Ph2-F, R 1 -Np 1 -Th2-CH 2 CH 2 -Ph3 -F, 
R 1 -Np2-Th2-Phl-F, R 1 -Np2-Th2-Ph2-F, R 1 -Np2-Th2-Ph3-F, 

R'-Np2-CH 2 CH 2 -Th2-Phl -F, R 1 -Np2-CH 2 CH 2 -Th2-Ph2-F, R 1 -Np2-CH 2 CH 2 -Th2-Ph3-F, 
R 1 -Np2-Th2-CH 2 CH 2 -Phl-F, R 1 -Np2-Th2-CH 2 CH 2 -Ph2-F, R 1 -Np2-Th2-CH 2 CH 2 -Ph3-F, 
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R ] -Np3-Th2-Phl-F, R 1 -Np3-Th2-Ph2-F, R'-NpS-TTtf-PhS-F, 

R'-NpS-CH^C^-TO-Phl-F, R^NpS-CHzCHz-Tte-Pte-F, R^NpS-CHzCHz-Tte-PhS-F, 
R^NpS-TT^-CHzCHz-Phl-F, R 1 -Np3-Th2-CH 2 CH 2 -Ph2-F, R^NpS-TM-CHzCHz-PhS-F, 
R^Npl-TTC-Phl-F, R^Npl-Tta-Pltf-F, R^Npl-Titf-PhS-F, 
5 R 1 -Np4-CH 2 CH 2 -Th2-Phl-F, R 1 -Np4-CH 2 CH 2 -Th2-Ph2-F, R 1 -Np4-CH 2 CH 2 -Th2-Ph3-F, 
R 1 -Np4-Th2-CH 2 CH 2 -Phl-F, R 1 -Np4-Th2-CH 2 CH 2 -Ph2-F, R 1 -N P 4-Th2-CH 2 CH 2 -Ph3-F, 
R 1 -Cy-Th3-Phl-F, R'-Cy-Th3-Ph2-F, R 1 -Cy-Th3-Ph3-F, R^Cy-TO-Npl-F, 
R 1 -Cy-Th3-Np2-F, R^Cy-nri-NpS-F, R 1 -Cy-Th3-Np4-F, 
O R^Cy-CHzCHz-ThS-Phl-F, R 1 -Cy-CH 2 CH 2 -Th3-Ph2-F, R^Cy-CFfeCHz-ThS-PhS-F, 

f x 10 R^Cy-CHzCHz-TO-Npl-F, R 1 -Cy-CH 2 CH 2 -Th3-Np2-F, R 1 -Cy-CH 2 CH 2 -Th3-Np3-F, 
| R 1 -Cy-CH 2 CH 2 -Th3-Np4-F, R 1 -Cy-Th3 -CH 2 CH 2 -Ph 1 -F, R 1 -Cy-Th3-CH 2 CH 2 -Ph2-F, 

S R^Cy-ThS-CHzCHz-PhS-F, R'-Cy-TO-CHzCHz-Npl -F, R 1 -Cy-Th3-CH 2 CH 2 -Np2-F, 

y- R^Cy-ThS-CHzCHz-NpS-F, R 1 -Cy-Th3-CH 2 CH 2 -Np4-F, 

'1 R^Cy-Tltf-OC-Phl-F, R 1 -Cy-Th3-C=C-Ph2-F, R'-Cy-ThS-CsC-PhS-F, 

09 

g 15 R 1 -Phl-Th3-Phl-F,R 1 -Phl-Th3-Ph2-F,R 1 -Phl-Th3-Ph3-F,R 1 -Phl-Th3-Npl-F, 
R 1 -Phl-Th3-Np2-F, R^Phl-TO-NpS-F, R 1 -Phl-Th3-Np4-F, 

R^Phl-CHzCHz-ThS-Phl-F, R 1 -Phl-CH 2 CHz-Th3-Ph2-F, R'-Phl-CHzCFfe-M-PhS-F, 
R ! -Phl -CH 2 CH 2 -Th3-Npl-F, R^Phl -CH 2 CH 2 -Th3-Np2-F, R^Phl-CHzCHz-ThS-NpS-F, 
R 1 -Phl-CH 2 CH 2 -Th3-Np4-F, R^Phl-ThS-CHzCHz-Phl-F, R 1 -Phl-Th3-CH 2 CH 2 -Ph2-F, 
20 R'-Phl-TliS-CHzCHz-PhS-F. R^Phl-ThS-CHzCHz-Npl-F, R 1 -Ph 1 -Th3-CH 2 CH 2 -Np2-F, 
R'-Phl-Th3-CH 2 CH 2 -Np3-F, R'-Phl -Th3-CH 2 CH 2 -Np4-F ? 
R 1 -Phi -C=C-Th3-Phl -F, R 1 -Phi -OC-Th3 -Ph2-F, R 1 -Ph 1 -C=C-Th3 -Ph3-F, 
R'-Phl-ThS-OC-Phl-F, R 1 -Phl-Th3-C=C-Ph2-F, R^Phl-ThS-OC-PhS-F, 
R 1 -Ph2-Th3-Phl-F, R 1 -Ph2-Th3-Ph2-F, R ] -Ph2-Th3-Ph3-F, R I -Ph2-Th3-Npl-F, 
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R 1 -Ph2-Th3-Np2-F, R 1 -Ph2-Th3-Np3-F, R 1 -Ph2-Th3-Np4-F, 

R^Phl-CHzCHa-TO-Phl-F, R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-F, R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-F, 
R 1 -Ph2-CH 2 CH 2 -Th3 -Np 1 -F , R 1 -Ph2-CH 2 CH 2 -Th3-Np2-F, R 1 -Ph2-CH 2 CH 2 -Th3-Np3-F, 
R 1 -Ph2-CH 2 CH 2 -Th3-Np4-F, R 1 -Ph2-Th3-CH 2 CH 2 -Phl-F, R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-F, 
5 R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-F, R 1 -Ph2-Th3-CH 2 CH 2 -Npl-F, R 1 -Ph2-Th3-CH 2 CH 2 -Np2-F, 
R 1 -Ph2-Th3-CH 2 CH 2 -Np3-F, R 1 -Ph2-Th3-CH 2 CH 2 -Np4-F, 
R 1 -Ph2-C=C-Th3-Phl-F, R 1 -Ph2-C^C-Th3-Ph2-F, R 1 -Ph2-C=C-Th3-Ph3-F, 
ri R 1 -Ph2-Th3-C=C-Phl-F, R 1 -Ph2-Th3-C=C-Ph2-F, R 1 -Ph2-Th3-C=C-Ph3-F, 

S R^Pirf-ThS-Phl-F, R 1 -Ph3-Th3-Ph2-F, R'-PhS-ThS-PhS-F, R^PhS-TO-Npl-F, 

ill 

m 10 R 1 -Ph3-Th3-Np2-F, R^PhS-ThS-NpS-F, R-Ph3-Th3-Np4-F, 

% R'-PhS-CFfcCHb-TO-Phl-F, R 1 -Ph3-CH 2 CH 2 -Th3-Ph2-F, R'-Pltf-CEbCFk-TO-PhS-F, 

R 1 -Ph3-CH 2 CH 2 -Th3-Npl-F, R 1 -Ph3-CH 2 CH 2 -Th3-Np2-F, R^Pltf-CFkCHb-TO-NpS-F, 
"'t R , -Ph3-CH 2 CH 2 -Th3-Np4-F, R^hS-M-CHzCHz-Phl-F, R 1 -Ph3-Th3-CH 2 CH 2 -Ph2-F, 

m 

o R 1 -?h3-Th3-CH 2 Clhr'Pte-F, R'-Pltf-ThS-CFfeCHb-Npl-F, R 1 -Ph3-Th3-CH 2 CH 2 -Np2-F, 

15 R 1 -Ph3-Th3-CH 2 CH 2 -Np3-F, R 1 -Ph3-Th3-CH 2 CH 2 -Np4-F, 

R'-PhS-OC-TO-Phl-F, R 1 -Ph3-C=C-Th3-Ph2-F, R'-PhS-OC-ThS-PhS-F, 
R^PhS-Tirf-OC-Phl-F, R 1 -Ph3-Th3-C=C-Ph2-F, R^PhS-nri-OC-PhS-F, 
R ! -Npl-Th3-Plil-F, R 1 -Npl-Th3-Ph2-F, R^Npl-Tltf-Pltf-F, 

R l -Np 1 -CH 2 CH 2 -Th3-Phl -F, R*-Np 1 -CH 2 CH 2 -Th3 -Ph2-F, R*-Np 1 -CH 2 CH 2 -Th3 -Ph3 -F, 
20 R 1 -Npl-Th3-CH 2 CH 2 -Phl-F, R 1 -Npl-Th3-CH 2 CH 2 -Ph2-F, R^Npl-Tltf-CHbCHs-Pltf-F, 
R 1 -Np2-Th3-Phl-F, R 1 -Np2-Th3-Ph2-F, R 1 -Np2-Th3-Ph3-F, 

R 1 -Np2-CH 2 CH 2 -Th3-Phl-F, R 1 -Np2-CH 2 CH 2 -Th3-Ph2-F, R 1 -Np2-CH 2 CH 2 -Th3 -Ph3 -F, 
R 1 -Np2-Th3-CH 2 CH 2 -Phl -F, R 1 -Np2-Th3-CH 2 CH 2 -Ph2-F, R , -Np2-Th3-CH 2 CH 2 -Ph3-F. 
R^NpS-ThS-Phl-F, R 1 -Np3-Th3-Ph2-F, R^NpS-TTrf-PhS-F, 
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R^NpS-CHzCHz-TIri-Phl-F, R'-NpS-CHzCHz-ThS-Pte-F, R^NpS-CHzCHz-ThS-PhS-F, 
R'-NpS-ThS-CHzCHz-Phl -F, R'-NpS-ThS-Cl^CHz-Pi^-F, R'-NpS-TO-CHsCHz-Pl^-F, 
R^Npl-ThS-Phl-F, R 1 -Npl-Th3-Ph2-F, R^Npl-ThS-Pltf-F, 

R 1 .N P 4-CH 2 CH 2 -Th3-Phl-F, R 1 -Np4-CH 2 CH 2 -Th3-Ph2-F, R 1 -Np4-CH 2 CH 2 -Th3-Ph3-F, 
5 R 1 -Np4-Th3-CH 2 CH 2 -Phl-F, R 1 -Np4-Th3-CH 2 CH 2 -Ph2-F ; R 1 -Np4-Th3-CH 2 CH 2 -Ph3-F, 
R^Cy-ThJ-Phl-F, R^Cy-ThS-PM-F, R'-Cy-ThJ-PbB-F, R'-Cy-Th3-Npl-F, 
R 1 -Cy-Th3-Np2-F, R^Cy-ThS-NpS-F, R 1 -Cy-Th3-Np4-F, 

R 1 -Cy-CH 2 CH 2 -Th3 -Ph 1 -F, R 1 -Cy-CH 2 CH 2 -Th3 - Ph2-F, R 1 -Cy-CH 2 CH 2 -Th3 -Ph3 -F, 
R'-Cy-CHaCHz-ThS-Npl-F, R 1 -Cy-CH 2 CH 2 -Th3-Np2-F, R'-Cy-CHzCHz-ThS-NpS-F, 

1 0 R 1 -Cy-CH 2 CH 2 -Th3-Np4-F, R^Cy-ThS-CHzCHz-Phl-F, R 1 -Cy-Th3-CH 2 CH 2 -Ph2-F ; 
R 1 -Cy-Th3-CH 2 CH 2 -Ph3-F, R^Cy-TbJ-CHzCHz-Npl-F, R 1 -Cy-Th3-CH 2 CH 2 -Np2-F, 
R'-Cy-ThS-CHzCHz-NpS-F, R 1 -Cy-Th3-CH 2 CH 2 -Np4-F, 
R'-Cy-ThS-OC-Phl-F, R 1 -Cy-Th3-C=C-Ph2-F, R^Cy-ThB-C^C-PhS-F, 
R'-Phl-ThS-Phl-F, R 1 -Phl-Th3-Ph2-F, R'-Phl-Tlrf-PhS-F, R^Phl-TO-Npl-F, 

15 R'-Phl-Th3-Np2-F, R'-Phl-ThS-NpS-F, R 1 -Phl-Th3-Np4-F, 

R^Phl-CHzCHz-ThS-Phl-F, R 1 -Phl-CH 2 CH 2 -Th3-Ph2-F, R^Phl-CHzCHz-ThB-PhS-F, 
R'-Phl-CHzCHz-ThS-Npl-F, R 1 -Phl-CH 2 CH 2 -Th3-Np2-F, R'-Phl-CHzCHz-ThS-NpS-F, 
R 1 -Phl-CH 2 CH 2 -Th3-Np4-F, R'-Phl-ThS-CHzCHz-Phl-F, R 1 -Phl-Th3-CH 2 CH 2 -Ph2-F, 
R'-Phl-ThS-CHaCHs-PhS-F, R 1 -Ph 1 -Th3-CH 2 CH2-Np 1 -F, R 1 -Ph 1 -Th3-CH 2 CH 2 -Np2-F, 

20 R 1 -Ph 1 -Th3 -CH 2 CH 2 -Np3-F, R 1 -Phl-Th3-CH 2 CH 2 -Np4-F 5 

R'-Phl-OC-TbB-Phl-F, R 1 -Phl-C=C-Th3-Pb2-F, R^Phl-OC-ThJ-PhJ-F, 
R^Phl-TO-C^C-Phl-F, R 1 -Phl-Tb3-OC-Ph2-F, R^Phl-ThS-OC-PhS-F, 
R 1 -Ph2-Th3-Phl-F, R 1 -Ph2-Th3-Ph2-F, R 1 -Ph2-Th3-Ph3-F, R 1 -Ph2-Th3-Npl-F, 
R 1 -Ph2-Th3-Np2-F, R I -Ph2-Th3-Np3-F, R'-Ph2-Th3-Np4-F, 
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R'-Pl^-Cf^CF^-Tltf-Phl-F, R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-F, R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-F, 
R 1 -Ph2-CH 2 CH 2 -Th3-Npl-F, R 1 -Ph2-CH 2 CH 2 -Th3-Np2-F, R 1 -Ph2-CH 2 CH 2 -Th3-Np3-F, 
R'-Phl-CH.CHb-Tltf-^-F, R 1 -Ph2-Th3-CH 2 CH 2 -Phl-F, R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-F, 
R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-F, R l -?h2-Th3-CR 2 CU 2 -^pl -F, R 1 -Ph2-Th3-CH 2 CH 2 -Np2-F, 
5 R 1 -Ph2-Th3-CH 2 CH 2 -Np3-F, R 1 -Ph2-Th3-CH 2 CH 2 -Np4-F, 

R I -Ph2-C=C-Th3-Phl-F, R I -Ph2-C=C-Th3-Ph2-F, R 1 -Ph2-C=C-Th3-Ph3-F, 
R 1 -Ph2-Th3-C=C-Phl-F, R 1 -Ph2-Th3-C=C-Ph2-F, R 1 -Ph2-Th3-C^C-Ph3-F, 
R^PhS-ThS-Phl-F, R^PhS-ThS-Pl^-F, R'-PhS-ThS-PhS-F, R^Plri-ThS-Npl-F, 
: 2 R 1 -Ph3-Th3-Np2-F, R^Piri-ThS-NpS-F, R ! -Ph3-Th3-Np4-F, 

% 10 R^PhS-CIfeCFfe-ThS-Phl-F, R 1 -Ph3-CH 2 CH 2 -Th3-Ph2-F, R^PhS-CH^Ffc-ThS-PhS-F, 

-I R^PhS-CHzCFfe-Tlri-Npl -F, R 1 -Ph3-CH 2 CH 2 -Th3-Np2-F, R^PhS-CH^H^ThS-NpS-F, 

S3 

f R 1 -Ph3-CH 2 CH 2 -Th3-Np4-F, R^PhS-ThS-CHaCHfe-Phl-F, R 1 -Ph3-Th3-CH 2 CH 2 -Ph2-F, 

'I* R^hS-ThS-CHbCHa-Plri-F, R^PhS-ThS-CIfeCFfe-Npl-F, R 1 -Ph3-Th3-CH 2 CH 2 -Np2-F, 

S R^PhS-TO-CFfeCFfc-NpS-F, R 1 -Ph3-Th3-CH 2 CH 2 -Np4-F, 

15 R'-PhS-OC-Tltf-Phl-F, R 1 -Ph3-C=C-Th3-Ph2-F, R^PhS-OC-TO-Pltf-F, 

R^PhS-ThS-CsC-Phl-F, R 1 -Ph3-Th3-C=C-Ph2-F, R^PhS-ThS-OC-PhS-F, 

R^Npl-TO-Phl-F, R 1 -Npl-Th3-Ph2-F, R^Npl-Tltf-PhS-F, 

R*-Np 1 -CH 2 CH 2 -Th3-Phl -F, R*-Np 1 -CH 2 CH 2 -Th3 -Ph2-F, R 1 -Npl -CH 2 CH 2 -Th3 -Ph3 -F, 
R^Npl-ThS-CHsCHz-Phl-F, R 1 -Npl-Th3-CH 2 CH 2 -Ph2-F, R'-Npl-TO-CH^tfe-PhS-F, 
20 R 1 -Np2-Th3-Phl-F, R 1 -Np2-Th3-Ph2-F, R 1 -Np2-Th3-Ph3-F, 

R 1 -Np2-CH 2 CH 2 -Th3-Phl-F, R 1 -Np2-CH 2 CH 2 -Th3-Ph2-F, R'-Np2-CH2CH2-Th3-Ph3-F, 
R 1 -Np2-Th3-CH 2 CH 2 -Phl-F, R 1 -Np2-Th3-CH 2 CH 2 -Ph2-F, R 1 -Np2-Th3-CH 2 CH 2 -Ph3-F, 
R^NpS-TO-Phl-F, R 1 -Np3-Th3-Ph2-F, R^NpS-ThS-PhS-F, 

R 1 -Np3-CH 2 CH 2 -Th3-Phl-F, R 1 -Np3-CH 2 CH 2 -Th3-Ph2-F, R 1 -Np3-CH 2 CH 2 -Th3-Ph3-F, 
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R'-NpS-M-CF^CH^Phl-F, R'-Np3-Th3-CH 2 CH 2 -Ph2-F, R^NpS-ThS-CHzCHz-PhS-F, 
R'-Npl-TO-Phl-F, R^Npl-TO-Pr^-F, R^Npl-Tltf-PhS-F, 

R 1 -Np4-CH 2 CH 2 -Th3-Phl -F, R 1 -Np4-CH 2 CH 2 -Th3-Ph2-F, R 1 -Np4-CH 2 CH 2 -Th3-Ph3-F, 
R 1 -Np4-Th3-CH 2 CH 2 -Phl -F, R 1 -Np4-Th3-CH 2 CH 2 -Ph2-F, R 1 -Np4-Th3-CH 2 CH 2 -Ph3-F, 
5 in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = 1, n d = 0 or n c = 0, n d = 1, and Z 
is a cyano group, 

R^Cy-Thl-Phl-CN, R 1 -Cy-Thl-Ph2-CN, R'-Cy-Thl-Pltf-CN, R^Cy-Thl-Npl-CN, 

R^Cy-Thl-Npl-CN, R^Cy-Thl-NpS-CN, R 1 -Cy-Thl-Np4-CN, 
5 R'-Cy-CHzCHz-Thl-Phl-CN, R 1 -Cy-CH 2 CH 2 -Thl-Ph2-CN, R'-Cy-CHsCHb-Thl-PhS-CN, 

m 10 R^Cy-CH^Fk-Thl-Npl-CN, R 1 -Cy-CH 2 CH 2 -Thl-Np2-CN, R^Cy-CFbCFb-Th 1 -Np3-CN, 
ij R 1 -Cy-CH 2 CH 2 -Thl-Np4-CN, R^Cy-Thl-CHjCHrPhl-CN, R 1 -Cy-Thl-CH 2 CH 2 -Ph2-CN, 

S3 R 1 -Cy-Thl-CH 2 CH 2 -Ph3-CN, R^Cy-Thl-CF^CFfc-Npl-CN, R 1 -Cy-Thl-CH 2 CH 2 -Np2-CN, 

J R^Cy-Thl-CHaCHz-NpS-CN, R 1 -Cy-Thl-CH 2 CH 2 -Np4-CN, 

;| R^Cy-Thl-CsC-Phl-CN, R 1 -Cy-Thl-C=C-Ph2-CN, R^Cy-Thl-OC-PhS-CN, 

P 15 R I -Phl-Thl-Phl-CN,R 1 -Phl-Thl-Ph2-CN,R 1 -Phl-Thl-Ph3-CN, 

R^Phl-Thl-Npl-CN, R 1 -Phl-Thl-Np2-CN, R^Phl-Thl-NpS-CN, 

R 1 -Phl-Thl-Np4-CN, 

R'-Phl-C^CHz-Thl-Phl-CN, R 1 -Phl-CH 2 CH 2 -Thl-Ph2-CN, 
R'-Phl-CHzCHz-Thl-PhS-CN, R^Phl-CHzCHz-Thl-Npl-CN, 
20 R 1 -Phl-CH 2 CH 2 -Thl-Np2-CN, R'-Phl-CHaCHb-Thl-NpS-CN, 
R 1 -Phl-CH 2 CH 2 -Thl-Np4-CN, R^Phl-Thl-CHzCF^-Phl-CN, 
R 1 -Phi -Th 1 -CH 2 CH 2 -Ph2-CN, R 1 -Phi -Th 1 -CH 2 CH 2 -Ph3 -CN, 
R ! -Ph 1 -Th 1 -CH 2 CH 2 -Np 1 -CN, R 1 -Phl-Thl-CH 2 CH 2 -Np2-CN, 
R J -Phl -Thl -CH 2 CH 2 -Np3-CN, R^Phl -Thl -CH 2 CH 2 -Np4-CN, 
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R^Phl-CsC-Thl-Phl-CN, R 1 -Phl-C=C-Thl-Ph2-CN, R^Phl-C^C-Thl-PhS-CN, 
R'-Phl-Thl-C^C-Phl-CN, R'-Phl-Thl-OC-Pl^-CN, R^Phl-Thl-CsC-PhS-CN, 
R 1 -Ph2-Thl-Phl-CN, R 1 -Ph2-Thl-Ph2-CN, R 1 -Ph2-Thl-Ph3-CN, 
R 1 -Ph2-Thl-Npl-CN, R 1 -Ph2-Thl-Np2-CN, R 1 -Ph2-Thl-Np3-CN, 
5 R 1 -Ph2-Thl-Np4-CN, 

R 1 -Ph2-CH 2 CH 2 -Th 1 -Phi -CN, R 1 -Ph2-CH 2 CH 2 -Th 1 -Ph2-CN, 
R 1 -Ph2-CH 2 CH 2 -Thl-Ph3-CN, R 1 -Ph2-CH 2 CH 2 -Thl-Npl-CN, 
~ R 1 -Ph2-CH 2 CH 2 -Thl-Np2-CN, R^PM-C^C^-Thl-NpS-CN, 

j R 1 -Ph2-CH 2 CH 2 -Thl-Np4-CN, R 1 -Ph2-Thl-CH 2 CH 2 -Phl-CN, 

tf: 10 R 1 -Ph2-Thl-CH 2 CH 2 -Ph2-CN, R 1 -Ph2-Thl-CH 2 CH 2 -Ph3-CN, 
& R 1 -Ph2-Thl-CH 2 CH 2 -Npl-CN, R 1 -Ph2-Thl-CH 2 CH 2 -Np2-CN, 

\_ R 1 -Ph2-Thl-CH 2 CH 2 -Np3-CN J R 1 -Ph2-Thl-CH 2 CH 2 -Np4-CN, 

"l R 1 -Ph2-C=C-Thl-Phl-CN, R 1 -Ph2-C=C-Thl-Ph2-CN, R 1 -Ph2-C=C-Thl-Ph3-CN, 

R 1 -Ph2-Thl-CsC-Phl-CN, R 1 -Ph2-Thl-CsC-Ph2-CN, R 1 -Ph2-Thl-C=C-Ph3-CN, 
15 R'-PhS-Thl-Phl-CN, R 1 -Ph3-Thl-Ph2-CN, R^PM-Thl-PhS-CN, 
R^PhS-Thl-Npl-CN, R 1 -Ph3-Thl-Np2-CN, R^PhS-Thl-NpS-CN, 
R 1 -Ph3-Thl-Np4-CN, 

R^PhS-CHsCHs-Thl-Phl-CN, R 1 -Ph3-CH 2 CH 2 -Thl-Ph2-CN, 
R 1 -Ph3-CH 2 CH 2 -Thl -Ph3-CN, R'-PhS-CH.CH.-Thl -Np 1 -CN, 
20 R 1 -Ph3 -CH 2 CH 2 -Th 1 -Np2-CN, R'-Ph3-CH 2 CH2-Thl -Np3-CN, 
R 1 -Ph3-CH 2 CH 2 -Thl-Np4-CN, R^PM-Thl-C^CHfe-Phl-CN, 
R 1 -Ph3-Thl-CH 2 CH 2 -Ph2-CN, R^PhS-Thl-CHiCHb-PhS-CN, 
R 1 -Ph3 -Th 1 -CH 2 CH 2 -Np 1 -CN, R 1 -Ph3-Th 1 -CH 2 CH 2 -Np2-CN, 
R^PhS-Thl-CHiCHz-NpS-CN, R 1 -Ph3-Thl-CH 2 CH 2 -Np4-CN, 
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R 1 -Ph3 - OC-Thl -Phl-CN, R 1 -Ph3 -C=C-Thl -Ph2-CN, R 1 -Ph3 - OC-Thl -Ph3 -CN, 
R 1 -Ph3-Thl-C=C-Phl-CN, R^Pto-Thl-C^C-Pltf-CN, R'-Pltf-Thl-C^C-PhS-CN, 
R^Npl-Thl-Phl-CN, R 1 -Npl-Thl-Ph2-CN, R^Npl-Thl-Pltf-CN, 
R 1 -Npl -CH 2 CH 2 -Thl -Phi -CN, R 1 -Np 1 -CH 2 CH 2 -Th 1 -Ph2-CN, 
5 R'-Npl-CHbCHs-Thl-PhS-CN, R^Npl-Thl-CTfeCH^Phl-CN, 
R*-Npl -Thl-CH 2 CH 2 -Ph2-CN, R^Npl-Thl-CHaCHs-PhS-CN, 
R 1 -Np2-Thl-Phl-CN, R 1 -Np2-Thl-Ph2-CN, R 1 -Np2-Thl-Ph3-CN, 
R 1 -Np2-CH 2 CH 2 -Thl -Phi -CN, R 1 -Np2-CH 2 CH 2 -Thl -Ph2-CN, 

Jl R 1 -Np2-CH 2 CH 2 -Thl-Ph3-CN, R 1 -Np2-Thl-CH 2 CH 2 -Phl-CN, 

Z 10 R 1 -Np2-Thl-CH 2 CH 2 -Ph2-CN,R 1 -Np2-Thl-CH 2 CH 2 -Ph3-CN, 

^ R'-NpS-Thl-Phl-CN, R^NpS-Thl-Pl^-CN, R^NpS-Thl-PhS-CN, 

B* R 1 -Np3-CH 2 CH 2 -Thl-Phl-CN, R 1 -Np3-CH 2 CH 2 -Thl-Ph2-CN, 

K R^NpS-CEbCH^Thl-Pltf-CN, R'-NpS-Thl-CI^CHa-Phl-CN, 

| R'-NpS-Thl-CHbCt^-Pl^-CN, R 1 -Np3-Thl-CH 2 CH 2 -Ph3-CN, 

P 15 R'-Npl-Thl-Phl-CN, R 1 -Npl-Thl-Ph2-CN, R^Npl-Thl-Pltf-CN, 
R 1 -Np4-CH 2 CH 2 -Thl -Phl-CN, R 1 -Np4-CH 2 CH 2 -Thl-Ph2-CN, 
R 1 -Np4-CH 2 CH 2 -Thl-Ph3-CN, R 1 -Np4-Thl-CH 2 CH 2 -Phl-CN, 
R 1 _Np4-Thl-CH 2 CH 2 -Ph2-CN, R 1 -Np4-Thl-CH 2 CH 2 -Ph3-CN, 
R^Cy-H^-Phl-CN, R 1 -Cy-Th2-Ph2-CN, R^Cy-Tltf-PhS-CN, R^Cy-Tl^-Npl-CN, 
20 R 1 -Cy-Th2-Np2-CN, R^Cy-Tl^-NpS-CN, R 1 -Cy-Th2-Np4-CN, 

R'-Cy-CHzCHz-Thl-Phl-CN, R 1 -Cy-CH 2 CH 2 -Th2-Ph2-CN, R'-Cy-CH 2 CH2-Th2-Ph3-CN, 
R^Cy-CHzCHz-n^-Npl-CN, R 1 -Cy-CH 2 CH 2 -Th2-Np2-CN, R ! -Cy-CH 2 CH 2 -Th2-Np3-CN, 
R 1 -Cy-CH 2 CH 2 -Th2-Np4-CN, R^Cy-TO-CHiCHa-Phl-CN, R 1 -Cy-Th2-CH 2 CH 2 -Ph2-CN, 
R'-Cy-ra-CHbCHs-PhS-CN, R 1 -Cy-Th2-CH 2 CH 2 -Npl-CN, R 1 -Cy-Th2-CH 2 CH 2 -Np2-CN, 
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R 1 -Cy-Th2-CH 2 CH 2 -Np3-CN, R'-Cy-TO-CHaCHb-Np^CN, 
R^Cy-n^-OC-Phl -CN, R 1 -Cy-Th2-C=C-Ph2-CN, R 1 -Cy-Th2-CsC-Ph3-CN, 
R^Phl-n^-Phl-CN, R 1 -Phl-Th2-Ph2-CN, R^Phl-TO-Pltf-CN, 
R^Phl-TO-Npl-CN, R 1 -Phl-Th2-Np2-CN, R^Phl-Tltf-NpS-CN, 
5 R 1 -Phl-Th2-Np4-CN, 

R'-Phl -CH 2 CH 2 -Th2-Phl -CN, R'-Phl -CH 2 CH 2 -Th2-Ph2-CN, 
R^Phl -CH 2 CH 2 -Th2-Ph3 -CN, R ! -Phl -CH 2 CH 2 -Th2-Np 1 -CN, 
R 1 -Phl-CH 2 CH 2 -Th2-Np2-CN, R 1 -Phl-CH 2 CH 2 -Th2-Np3-CN, 
% R 1 -Phl-CH 2 CH 2 -Th2-Np4-CN, R^Phl-TO-CHsCHs-Phl-CN, 

'S 10 R 1 -Phl-Th2-CH 2 CH 2 -Ph2-CN,R 1 -Phl-Th2-CH 2 CH 2 -Ph3-CN, 
JG R 1 -Phl-Th2-CH 2 CH 2 -Npl-CN, R^Phl-TO-CHbCHz-Npl-CN, 

m 

* R^Phl-TO-C^CHa-NpS-CN, R I -Phl-Th2-CH 2 CH 2 -Np4-CN, 

|j R^Phl-C^C-TO-Phl-CN, R 1 -Phl-C=C-Th2-Ph2-CN, R'-Phl-CsC-Tte-PhS-CN, 

~B R^Phl-Thl-OC-Phl-CN, R 1 -Phl-Th2-C=C-Ph2-CN, ^-Phl-n^-C^C-Pltf-CN, 

1 5 R 1 -Ph2-Th2-Phl -CN, R 1 -Ph2-Th2-Ph2-CN, R 1 -Ph2-Th2-Ph3-CN, 

R 1 -Ph2-Th2-Npl-CN, R 1 -Ph2-Th2-Np2-CN, R 1 -Ph2-Th2-Np3-CN, 

R 1 -Ph2-Th2-Np4-CN, 

R 1 -Ph2-CH 2 CH 2 -Th2-Phl -CN, R 1 -Ph2-CH 2 CH 2 -Th2-Ph2-CN, 
R'-Ph2-CH 2 CH 2 -Th2-Ph3-CN, R 1 -Ph2-CH 2 CH 2 -Th2-Npl-CN, 
20 R 1 -Ph2-CH 2 CH 2 -Th2-Np2-CN, R 1 -Ph2-CH 2 CH 2 -Th2-Np3-CN, 
R 1 -Ph2-CH 2 CH 2 -Th2-Np4-CN, R 1 -Ph2-Th2-CH 2 CH 2 -Phl -CN, 
R 1 -Ph2-Th2-CH 2 CH 2 -Ph2-CN, R 1 -Ph2-Th2-CH 2 CH 2 -Ph3-CN, 
R 1 -Ph2-Th2-CH 2 CH 2 -Np 1 -CN, R 1 -Ph2-Th2-CH 2 CH 2 -Np2-CN, 
R 1 -Ph2-Th2-CH 2 CH 2 -Np3-CN, R 1 -Ph2-Th2-CH 2 CH 2 -Np4-CN, 
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R^Pte-OC-Tltf-Phl -CN, R'-Pl^-C^C-Tl^-Pl^-CN, R 1 -Ph2-C=C-Th2-Ph3-CN, 
R'-Phl-TT^-CsC-Phl-CN, R 1 -Ph2-Th2-C^C-Ph2-CN, R 1 -Ph2-Th2-C=C-Ph3-CN, 
R^Pl^-Tl^-Phl-CN, R 1 -Ph3-Th2-Ph2-CN, R^PhS-Tte-PhS-CN, 
R^PhS-TM-Npl-CN, R ! -Ph3-Th2-Np2-CN, R'-PhS-Tia-NpS-CN, 
5 R 1 -Ph3-Th2-Np4-CN, 

R 1 -Ph3-CH 2 CH 2 -Th2-Phl-CN, R 1 -Ph3-CH 2 CH 2 -Th2-Ph2-CN, 
R 1 -Ph3-CH 2 CH 2 -Th2-Ph3-CN, R^Pltf-CHsCHz-TM-Np 1 -CN, 
R 1 -Ph3-CH 2 CH 2 -Th2-Np2-CN, R^PhS-CH^H^n^-NpS-CN, 

2 R 1 -Ph3-CH 2 CH 2 -Th2-Np4-CN, R 1 -Ph3-Th2-CH 2 CH 2 -Phl-CN, 
| 10 R J -Ph3-Th2-CH 2 CH 2 -Ph2-CN, R^PhS-Tte-CHfeCH^PhS-CN, 

3 R^PhS-Tte-CH^Hb-Npl-CN, R 1 -Ph3-Th2-CH 2 CH 2 -Np2-CN, 
m R^Pltf-Tl^-CHzCHa-NpS-CN, R 1 -Ph3-Th2-CH 2 CH 2 -Np4-CN, 

lS R 1 -Ph3-C=C-Th2-Phl -CN, R 1 -Ph3-C^C-Th2-Ph2-CN, R 1 -Ph3-C=C-Th2-Ph3-CN, 

Hi 

-71 R 1 -Ph3-Th2-C=C-Phl-CN, R 1 -Ph3-Th2-C^C-Ph2-CN, R^PItf-TlLZ-C^C-PhS-CN, 

o 

^ 15 R 1 -Npl-Th2-Phl-CN,R 1 -Npl-Th2-Ph2-CN,R 1 -Npl-Th2-Ph3-CN, 
R 1 -Np 1 -CH 2 CH 2 -Th2-Phl -CN, R ! -Np 1 -CH 2 CH 2 -Th2-Ph2-CN, 
R 1 -Np 1 -CH 2 CH 2 -Th2-Ph3 -CN, R 1 -Np 1 -Th2-CH 2 CH 2 -Ph 1 -CN, 
R 1 -Npl-Th2-CH 2 CH 2 -Ph2-CN, R^Npl-n^-CH^H^PhS-CN, 
R 1 -Np2-Th2-Phl-CN, R 1 -Np2-Th2-Ph2-CN, R 1 -Np2-Th2-Ph3-CN, 
20 R 1 -Np2-CH 2 CH 2 -Th2-Phl-CN, R 1 -Np2-CH 2 CH 2 -Th2-Ph2-CN, 
R 1 -Np2-CH 2 CH 2 -Th2-Ph3-CN, R 1 -Np2-Th2-CH 2 CH 2 -Phl-CN, 
R 1 -Np2-Th2-CH 2 CH 2 -Ph2-CN, R 1 -Np2-Th2-CH 2 CH 2 -Ph3-CN, 
R'-NpS-M-Phl-CN, R'-Np3-Th2-Ph2-CN, R l -Np3-Th2-Ph3-CN, 
R^NpS-CHsCHs-Thl-Phl-CN, R 1 -Np3-CH 2 CH 2 -Th2-Ph2-CN, 
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R 1 -Np3-CH 2 CH 2 -Th2-Ph3-CN, R 1 -Np3-Tli2-CH 2 CH 2 -Phl -CN, 
R 1 -Np3-Th2-CH 2 CH 2 -Ph2-CN, R^NpS-Tl^-CHbCH^PhS-CN, 
R^Npl-na-Phl-CN, R^Npl-TTtf-Pltf-CN, R 1 -Npl-Th2-Ph3-CN, 
R 1 -Np4-CH 2 CH 2 -Th2-Phl-CN, R 1 -Np4-CH 2 CH 2 -Th2-Ph2-CN, 
5 R 1 -Np4-CH 2 CH 2 -Th2-Ph3-CN, R 1 -Np4-Th2-CH 2 CH 2 -Phl-CN, 
R 1 -Np4-Th2-CH 2 CH 2 -Ph2-CN, R 1 -Np4-Th2-CH 2 CH 2 -Ph3 -CN, 
R'-Cy-ThS-Phl-CN, R 1 -Cy-Th3-Ph2-CN, R^Cy-TO-PhS-CN, R^Cy-M-Npl-CN, 
R 1 -Cy-Th3-Np2-CN, R^Cy-ThS-NpS-CN, R 1 -Cy-Th3-Np4-CN, 

Q 

Jj R 1 -Cy-CH 2 CH 2 -Th3-Phl-CN, R 1 -Cy-CH 2 CH 2 -Th3-Ph2-CN, R^Cy-CH^H^Tltf-PhS-CN, 

i 10 R'-Cy-CHzCHa-ThS-Npl-CN, R 1 -Cy-CH 2 CH 2 -Th3-Np2-CN, R^Cy-CHa^-ThS-NpS-CN, 

Eg 

y R 1 -Cy-CH 2 CH 2 -Th3-Np4-CN, R^Cy-ThS-CHaCHb-Phl-CN, R 1 -Cy-Th3-CH 2 CH 2 -Ph2-CN, 

HI 

? R^Cy-ThS-CHaCHa-PhS-CN, R'-Cy-ThS-CHzCHb-Npl-CN, R 1 -Cy-Th3-CH 2 CH 2 -Np2-CN, 

5! R^Cy-ThS-CHaCHa-NpS-CN, R 1 -Cy-Th3-CH 2 CH 2 -Np4-CN, 

:J R^Cy-TO-OC-Phl-CN, R 1 -Cy-Th3-C=C-Ph2-CN, R 1 -Cy-Th3-C=C-Ph3-CN, 

15 R 1 -Phl-Th3-Phl-CN,R 1 -Phl-Th3-Ph2-CN,R 1 -Phl-Th3-Ph3-CN, 

R J -Phl-Th3-Npl-CN, R 1 -Phl-Th3-Np2-CN, R^Phl-ThS-NpS-CN, 

R 1 -Phl-Th3-Np4-CN, 

R^Phl-CHjCH^ThS-Phl-CN, R ! -Phl -CH 2 CH 2 -Th3-Ph2-CN. 
R^Phl -CH 2 CH 2 -Th3-Ph3-CN, R^Phl -CH 2 CH 2 -Th3-Np 1 -CN, 
20 R 1 -Phl-CH 2 CH 2 -Th3-Np2-CN, R'-Phl-CHzCHb-Tltf-NpS-CN, 
R'-Phl -CH 2 CH 2 -Th3-Np4-CN, R 1 -Ph 1 -Th3 -CH 2 CH 2 -Ph 1 -CN, 
R'-Phl -Th3-CH 2 CH 2 -Ph2-CR R'-Phl -Th3-CH 2 CH 2 -Ph3-CN, 
R ! -Phl -Th3-CH 2 CH 2 -Npl-CN, R 1 -Phl-Th3-CH 2 CH 2 -Np2-CN, 
R^Phl-TO-CH^CHb-NpS-CN, R 1 -Phl-Th3-CH 2 CH 2 -Np4-CN, 
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R'-Phl-C^C-ThS-Phl-CN, R 1 -Phl-C=C-Th3-Ph2-CN, R^Phl-C^C-ThS-PhS-CN, 
R'-Phl-Tltf-C^C-Phl-CN, R^Phl-TO-OC-Pitf-CN, R'-Phl-TO-C^C-Pltf-CN, 
R 1 -Ph2-Th3-Phl-CN, R 1 -Ph2-Th3-Ph2-CN, R 1 -Ph2-Th3-Ph3-CN, 
R 1 -Ph2-Th3-Npl-CN, R 1 -Ph2-Th3-Np2-CN, R 1 -Ph2-Th3-Np3-CN, 
5 R 1 -Ph2-Th3-Np4-CN, 

R 1 -Ph2-CH 2 CH 2 -Th3-Phl-CN, R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Ph2-CH 2 CH 2 -Th3-Npl -CN, 
R I -Ph2-CH 2 CH 2 -Th3-Np2-CN 5 R 1 -Ph2-CH 2 CH 2 -Th3-Np3-CN, 
R I -Ph2-CH 2 CH 2 -Th3-Np4-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Phl-CN, 

10 R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-CN, 
R 1 -Ph2-Th3-CH 2 CH 2 -Npl-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Np2-CN, 
R 1 -Ph2-Th3-CH 2 CH 2 -Np3-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Np4-CN, 
R 1 -Ph2-C=C-Th3-Phl-CN, R 1 -Ph2-C=C-Th3-Ph2-CN, R 1 -Ph2-C=C-Th3-Ph3-CN, 
R 1 -Ph2-Th3-C=C-Phl-CN, R 1 -Ph2-Th3-C=C-Ph2-CN, R 1 -Ph2-Th3-C=C-Ph3-CN, 

15 R^PM-ThS-Phl-CN, R 1 -Ph3-Th3-Ph2-CN, R^PhS-ThS-PhS-CN, 
R^PhS-ThS-Npl-CN, R 1 -Ph3-Th3-Np2-CN, R^Plri-ThS-NpS-CN, 
R 1 -Ph3-Th3-Np4-CN, 

R 1 -Ph3-CH2CH2-Th3-Phl -CN, R 1 -Ph3-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Ph3-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Ph3-CH 2 CH 2 -Th3-Npl-CN, 
20 R 1 -Ph3-CH 2 CH 2 -Th3-Np2-CN, R 1 -Ph3-CH 2 CH 2 -Th3-Np3-CN, 
R 1 -Ph3-CH 2 CH 2 -Th3-Np4-CN, R 1 -Ph3-Th3-CH 2 CH 2 -Phl-CN, 
R 1 -Ph3 -Th3 -CH 2 CH 2 -Ph2-CN, R ! -Ph3 -Th3 -CH 2 CH 2 -Ph3 -CN, 
R 1 -Ph3 -Th3 -CH 2 CH 2 -Np 1 -CN, R'-Ph3 -Th3 -CH 2 CH 2 -Np2-CN, 
R'-Ph3-Th3-CH 2 CH 2 -Np3-CN, R 1 -Ph3-Th3-CH 2 CH 2 -Np4-CN, 
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R^PhS-C^C-ThS-Phl-CN, R^Pltf-OC-Tltf-Pl^-CN, R^PhS-C^C-ThS-PhS-CN, 
R^Pltf-TO-GOPhl-CN, R 1 -Ph3-Th3-C=C-Ph2-CN, R'-PhS-Tltf-C^C-PhS-CN, 
R^Npl-ThS-Phl-CN, R 1 -Npl-Th3-Ph2-CN, R^pl-Hrf-PhS-CN, 
R 1 -Np 1 -CH 2 CH 2 -Th3 -Phi -CN, R 1 -Np 1 -CH 2 CH 2 -Th3-Ph2-CN, 
5 R'-Npl-CHsCHa-ThS-Pltf-CN, R'-Npl-Tltf-CH.CHz-Phl-CN, 
R*-Np 1 -Th3-CH 2 CH 2 -Ph2-CN, R 1 -Np 1 -Th3-CH 2 CH 2 -Ph3-CN, 
R 1 -Np2-Th3-Phl-CN, R 1 -Np2-Th3-Ph2-CN, R 1 -Np2-Th3-Ph3-CN, 
n R 1 -Np2-CH 2 CH 2 -Th3-Phl-CN, R 1 -Np2-CH 2 CH 2 -Th3-Ph2-CN, 

3 

tfj R 1 -Np2-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Np2-Th3-CH 2 CH 2 -Phl-CN, 

III 

51 10 R 1 -Np2-Th3-CH 2 CH 2 -Ph2-CN,R I -Np2-Th3-CH 2 CH 2 -Ph3-CN, 

W R^NpS-ThS-Phl-CN, R 1 -Np3-Th3-Ph2-CN, R^pS-IM-PbS-CN, 

y R 1 -Np3-CH 2 CH 2 -Th3-Phl-CN, R 1 -Np3-CH 2 CH 2 -Th3-Ph2-CN, 

j| R 1 -Np3-CH 2 CH 2 -Th3-Ph3-CN, R^NpS-ThS-CHbCH^Phl-CN, 

3 R I -Np3-Th3-CH 2 CH 2 -Ph2-CN, R 1 -Np3-Th3-CH 2 CH 2 -Ph3-CN, 

15 R^pl-TO-Phl-CN, R 1 -Npl-Th3-Ph2-CN, R'-Npl-ThS-Pltf-CN, 
R 1 -Np4-CH 2 CH 2 -Th3-Phl-CN, R 1 -Np4-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Np4-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Np4-Th3-CH 2 CH 2 -Phl-CN, 
R 1 -Np4-Th3-CH 2 CH 2 -Pli2-CN, R 1 -Np4-Th3-CH 2 CH 2 -Ph3-CN, 
R^Cy-ThS-Phl-CN, R 1 -Cy-Th3-Ph2-CN, R^Cy-TO-Pltf-CN, R^Cy-TO-Npl-CN, 
20 R 1 -Cy-Th3-Np2-CN, R^Cy-TO-NpS-CN, R 1 -Cy-Th3-Np4-CN, 

R'-Cy-CH.CHa-ThS-Phl -CN, R , -Cy-CH 2 CH 2 -Th3-Ph2-CN, R 1 -Cy-CH 2 CH 2 -Th3-Ph3-CN, 
R^Cy-CHzCHs-ThS-Npl-CN, R 1 -Cy-CH 2 CH 2 -Th3-Np2-CN, R^Cy-CHaCHz-ThS-NpS-CN, 
R'-Cy-CHsCHz-ThS^-CN, R^Cy-ThS-CHzCHz-Phl-CN, R'-Cy-ThS-CIfeCEb-Pltf-CN, 
R^Cy-TO-CHzCHz-PhS-CN, R^Cy-M-CHzCH^Npl-CN, R 1 -Cy-Th3-CH 2 CH 2 -Np2-CN, 
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R^Cy-ThS-CHzCHa-NpS-CN, R^Cy-ThS-CHzCHj-Np^CN, 
R^Cy-ThS-OC-Phl-CN, R^Cy-Tltf-C^C-Pl^-CN, R^Cy-Tltf-C^C-PhS-CN, 
R^Phl-Tltf-Phl-CN, R^Phl-TO-Pl^-CN, R^Phl-ThS-PhS-CN, 
R^Phl-TO-Npl-CN, R 1 -Phl-Th3-Np2-CN, R^Phl-TO-NpS-CN, 
5 R 1 -Phl-Th3-Np4-CN, 

R^Phl-CHzCHz-ThS-Phl-CN, R^Phl-Ct^CHz-ThS-Pl^-CN, 
R^Phl-CHaCHz-ThB-PhS-CN, R^Phl-CHzCHz-ThS-Npl-CN, 
R 1 -Phl-CH 2 CH 2 -Th3-Np2-CN, R^Phl-CHzCHz-ThS-NpS-CN, 
3 R 1 -Phl-CH 2 CH 2 -Th3-Np4-CN ; R^hl-ThS-CHjCHz-Phl-CN, 

ffi 10 R^Phl-ThS-CHzCHz-Phl-C^.R^Phl-ThS-CHzCHa-PhS-CN, 

m 

l» R^Phl-TO-CHzCHz-Npl-CN, R 1 -Phl-Th3-CH 2 CH 2 -Np2-CN, 

W 

m R^Phl-ThS-CHzCHz-NpS-CN, R 1 -Phl-Th3-CH 2 CH 2 -Np4-CN, 

Sj R^Phl-CsC-m-Phl-CN, R 1 -Phl-C=C-Th3-Ph2-CN, R^Phl-OC-ThS-PhS-CN, 

flJ 

m R^Phl-ThS-CsC-Phl-CN, R 1 -Phl-Th3-C=C-Ph2-CN, R^Phl-ThS-C^C-PhS-CN, 

N- 15 R 1 -Ph2-Th3-Phl-CN,R 1 -Ph2-Th3-Ph2-CN,R 1 -Ph2-Th3-Ph3-CN, 

R 1 -Ph2-Th3-Npl-CN, R'-Ph2-Th3-Np2-CN, R 1 -Ph2-Th3-Np3-CN, 

R 1 -Ph2-Th3-Np4-CN, 

R 1 -Ph2-CH 2 CH 2 -Th3-Phl-CN > R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Ph2-CH 2 CH 2 -Th3-Npl -CN, 
20 R 1 -Ph2-CH 2 CH 2 -Th3-Np2-CN, R 1 -Ph2-CH 2 CH 2 -Th3-Np3-CN, 
R 1 -Ph2-CH 2 CH 2 -Th3-Np4-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Phl -CN, 
R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-CN ; 
R 1 -Ph2-Th3 -CH 2 CH 2 -Np 1 -CN, R 1 -Ph2-Th3 -CH 2 CH 2 -Np2 -CN, 
R 1 -Ph2-Th3-CH 2 CH 2 -Np3-CN, R 1 -Ph2-Th3-CH 2 CH 2 -Np4-CN, 
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R 1 -Ph2-C=C-Th3 -Ph 1 -CN, R 1 -Ph2-C=C-Th3 -Ph2-CN, R 1 -Ph2-C=C-Th3 -Ph3 -CN, 
R 1 -Ph2-Th3-C=C-Phl-CN, R 1 -Ph2-Th3-C=C-Ph2-CN, R 1 -Ph2-Th3-C=C-Ph3-CN, 
R'-PhS-TO-Phl-CN, R 1 -Ph3-Th3-Ph2-CN, R 1 -Ph3-Th3-Ph3-CN, 
R^PhS-ThS-Npl-CN, R 1 -Ph3-Th3-Np2-CN, R^PhS-Tltf-NpS-CN, 
5 R 1 -Ph3-Th3-Np4-CN, 

R 1 -Ph3-CH 2 CH 2 -Th3-Phl-CN, R 1 -Ph3-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Ph3-CH 2 CH 2 -Th3-Ph3-CN, R^PhS-CIfeCHa-Titf-Npl-CN, 
,^ R 1 -Ph3-CH 2 CH 2 -Th3-Np2-CN, R'-PhS-CIfeCHrThS-NpS-CN, 

S R 1 -Ph3-CH 2 CH 2 -Th3-Np4-CN, R^hS-ThS-CH^H^Phl-CN, 

? 10 R 1 -Ph3-Th3-CH 2 CH 2 -Ph2-CN,R 1 -Ph3-Th3-CH 2 CH 2 -Ph3-CN 5 
J R'-PhS-ThS-CHbCH^Npl-CN, R 1 -Ph3-Th3-CH 2 CH 2 -Np2-CN, 

; t R^PhS-TO-CHzCH^NpS-CN, R 1 -Ph3-Th3-CH 2 CH 2 -Np4-CN, 

tf« R^PhS-C^C-M-Phl-CN, R 1 -Ph3-C=C-Th3-Ph2-CN, R^Pt^-C^C-ThS-Pltf-CN, 

ij R^PhS-M-OC-Phl-CN, R 1 -Ph3-Th3-C=C-Ph2-CN, R^PtS-ThS-C^C-PhS-CN, 

15 R^Npl-TO-Phl-CN, R 1 -Npl-Th3-Ph2-CN, R'-Npl-ThS-PhS-CN, 
R 1 -Np 1 -CH 2 CH 2 -Th3-Phl -CN, R*-Np 1 -CH 2 CH 2 -Th3 -Ph2-CN, 
R 2 -Npl -CH 2 CH 2 -Th3-Ph3-CN, R 1 -Np 1 -Th3 -CH 2 CH 2 -Ph 1 -CN, 
R J -Np 1 -Th3-CH 2 CH 2 -Ph2-CN, R ! -Np 1 -Th3-CH 2 CH 2 -Ph3-CN, 
R 1 -Np2-Th3-Phl-CN, R 1 -Np2-Th3-Ph2-CN, R 1 -Np2-Th3-Ph3-CN, 
20 R 1 -Np2-CH 2 CH 2 -Th3-Phl-CN, R 1 -Np2-CH 2 CH 2 -Th3-Ph2-CN, 
R 1 -Np2-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Np2-Th3-CH 2 CH 2 -Phl-CN, 
R 1 -Np2-Th3-CH 2 CH 2 -Ph2-CN, R 1 -Np2-Th3-CH 2 CH 2 -Ph3-CN, 
R , -Np3-Th3-Phl-CN, R 1 -Np3-Th3-Ph2-CN, R'-Np3-Th3-Ph3-CN, 
R 1 -Np3-CH 2 CH 2 -Th3-Phl-asr, R 1 -Np3-CH 2 CH 2 -Th3-Ph2-CN, 
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R 1 -Np3 -CH 2 CH 2 -Th3 -Ph3 -CN, R^NpS-ThS -CH 2 CH 2 -Ph 1 -CN, 
R'-Np3-Th3-CH 2 CH 2 -Ph2-CN, R'-NpS-ThS-CHaCHs-PhS-CN, 
R^Npl-ThS-Phl-CN, R 1 -Npl-Th3-Ph2-CN, R^Npl-ThS-PhB-CN, 
R 1 _Np4-CH 2 CH 2 -Th3-Phl -CN, R 1 -Np4-CH 2 CH 2 -Th3-Ph2-CN, 
5 R 1 -Np4-CH 2 CH 2 -Th3-Ph3-CN, R 1 -Np4-Th3-CH 2 CH 2 -Phl-CN, 
R 1 . N p4-Th3-CH 2 CH 2 -Ph2-CN, R 1 -Np4-Th3-CH 2 CH 2 -Ph3-CN, 

in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = 1, n d = 0 or n c = 0, n d = 1, and Z 

is a trifluoromethyl group, 
O R 1 -Cy-Thl-Phl-CF 3 , R 1 -Cy-Thl-Ph2-CF 3 , R'-Cy-Thl-PhS-CF^ R^Cy-Thl-Npl-CFa, 

g 10 R 1 -Cy-Thl-Np2-CF 3 ,R 1 -Cy-Thl-Np3-CF3,R 1 -Cy-Thl-Np4-CF 3 , 

§] R^Cy-CHzCHa-Thl-Phl-CFs, R^Cy-CHiCHz-Thl^-CFa, R'-Cy-CH 2 CH 2 -Thl-Ph3-CF 3 , 

|j R^Cy-CHzCHz-Thl-Npl-CFs, R I -Cy-CH 2 CH 2 -Thl-Np2-CF 3 , 

R 1 -Cy-CH 2 CH 2 -Thl-Np3-CF 3 , 

5 R 1 -Cy-CH 2 CH 2 -Thl-Np4-CF 3 , R^Cy-Thl-C^CKfe-Phl-CFs, R 1 -Cy-Thl-CH 2 CH 2 -Ph2-CF 3 , 

J 15 R I -Cy-Thl-CH 2 CH2-Ph3-CF 3 , R^Cy-Thl-CHzCF^-Npl-CFg, R 1 -Cy-Thl-CH 2 CH 2 -Np2-CF 3 , 
R 1 -Cy-Thl-CH 2 CH 2 -Np3-CF 3 , R 1 -Cy-Thl-CH 2 CH 2 -Np4-CF 3 , 
R^Cy-Thl-C^C-Phl-CFg, R 1 -Cy-Thl-C=C-Ph2-CF 3 , R 1 -Cy-Thl-C=C-Ph3-CF 3 , 
R 1 -Phl-Thl-Phl-CF 3 , R 1 -Phl-Thl-Ph2-CF 3 , R 1 -Phl-Thl-Ph3-CF 3 , 
R^Phl-Thl-Npl-CFs, R 1 -Phl-Thl-Np2-CF 3 , R I -Phl-Thl-Np3-CF 3 , 
20 R'-Phl-Thl-Np4-CF 3 , 

R 1 -Phl-CH 2 CH 2 -Thl-Phl-CF 3 ,R 1 -Phl-CH 2 CH 2 -Thl-Ph2-CF 3 , 
R ! -Phl -CH 2 CH 2 -Thl -Ph3-CF 3 , R^Phl -CH 2 CH 2 -Thl -Np 1 -CF 3 , 
R 1 -Phl-CH 2 CH 2 -Thl-Np2-CF 3 ,R 1 -Phl-CH 2 CH 2 -Thl-Np3-CF 3 , 
R 1 -Phl-CH 2 CH 2 -Thl-Np4-CF 3 , R'-Phl-Thl-CHbCFfe-Phl-CFg, 
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R 1 -Phl-Thl-CH 2 CH2-Ph2-CF3,R 1 -Phl-Thl-CH 2 CH2-Ph3-CF 3 , 
R^Phl-Thl-CHaCHa-Npl-CFs, R^Phl-Thl-CH.CH^^-CFs, 
R^Phl-Thl-CHzCHa-NpS-CFs, R^Phl-Thl-CHsCHs-Np^CFs, 
R 1 -Phl-CsC-Thl-Phl-CF 3 ,R 1 -Phl-C=C-Thl-Ph2-CF 3 , R'-Phl-C=C-Thl-Ph3-CF 3 , 
5 R 1 -Phl-Thl-C=C-Phl-CF 3 , R 1 -Phl-Thl-C=C-Ph2-CF 3 , R 1 -Phl-Thl-C=C-Ph3-CF 3 , 
R , -Ph2-Thl-Phl-CF 35 R^Pl^-Thl-Pt^-CFs, R 1 -Ph2-Thl-Ph3-CF 3 , 
R 1 -Ph2-Thl-Npl-CF 3 , R'-Ph2-Thl-Np2-CF 3 , R 1 -Ph2-Thl-Np3-CF 3 , 
C3 R 1 -Ph2-Thl-Np4-CF 3 , 

3 R 1 -Ph2-CH 2 CH 2 -Thl-Phl-CF 3 , R'-Ph2-CH 2 CH2-Thl-Ph2-CF 3 , 

SP 10 R 1 -Ph2-CH 2 CH 2 -Thl-Ph3-CF 3 ,R 1 -Ph2-CH 2 CH 2 -Thl-Npl-CF 3 , 

SI 

W R 1 -Ph2-CH 2 CH 2 -Thl-Np2-CF 3 , R 1 -Ph2-CH 2 CH 2 -Thl-Np3-CF 3 , 

j\ R 1 -Ph2-CH 2 CH 2 -Thl-Np4-CF 3 , R^Pl^-Thl-CHzCHz-Phl-CFs, 

j{J R 1 -Ph2-Thl-CH 2 CH 2 -Ph2-CF 3 , R 1 -Ph2-Thl-CH 2 CH 2 -Ph3-CF 3 , 

IS 

p R 1 -Ph2-Thl-CH 2 CH 2 -Npl-CF 3 , R 1 -Ph2-Thl-CH 2 CH 2 -Np2-CF 3 , 

15 R 1 -Ph2-Thl-CH 2 CH 2 -Np3-CF 3 , R 1 -Ph2-Thl-CH 2 CH 2 -Np4-CF 3 , 

R 1 -Ph2-C=C-Thl-Phl-CF 3 ,R 1 -Ph2-C=C-Thl-Ph2-CF 3 , R 1 -Ph2-C=C-Thl-Ph3-CF 3 , 
R 1 -Ph2-Thl-C=C-Phl-CF 3 ,R 1 -Ph2-Thl-C=C-Ph2-CF 3 , R l -Ph2-Thl -C =C-Ph3-CF 3 , 
R'-PhS-Thl-Phl-CF^ R 1 -Ph3-Thl-Ph2-CF 3 , R 1 -Ph3-Thl-Ph3-CF 3 , 
R'-PhS-Thl-Npl-CF.^, R I -Ph3-Thl-Np2-CF 3 , R 1 -Ph3-Thl-Np3-CF 3 , 
20 R 1 -Ph3-Thl-Np4-CF 3 , 

R 1 -Ph3-CH 2 CH 2 -Thl-Phl-CF 3 , R 1 -Ph3-CH 2 CH 2 -Thl-Ph2-CF 3 , 
R 1 -Ph3-CH 2 CH 2 -Thl-Ph3-CF 3 , R 1 -Ph3-CFI 2 CH 2 -Th 1 -Np 1 -CF 3 , 
R 1 -Ph3-CH 2 CH 2 -Thl-Np2-CF 3 , R 1 -Ph3 -CH 2 CH 2 -Th 1 -Np3 -CF 3 , 
R 1 -Ph3 -CH 2 CH 2 -Thl -Np4-CF 3 , R 1 -Ph3-Thl -CH 2 CH 2 -Ph 1 -CF 3 , 
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R 1 -Ph3-Hil-CH2CH2-Ph2-CF3,R 1 -Ph3-nil-CH2CH2-Ph3-CF3, 

R 1 -Ph3-Thl-CH 2 CH 2 -Npl-CF 3 , R 1 -Ph3-Thl-CH 2 CH2-Np2-CF 3 , 

R^PhS-Thl-CHaCHa-NpS-CFa, R 1 -Ph3-Thl-CH 2 CH 2 -Np4-CF 3 , 

R 1 -Ph3-C=C-Thl-Phl-CF 35 R 1 -Ph3-C=C-Thl-Ph2-CF3, R 1 -Ph3-C=C-Thl-Ph3-CF 3 , 
5 R'-PhS-Thl-C^C-Phl-CFs, R 1 -Ph3-Thl-OC-Ph2-CF 3s R^PhS-Thl-C^C-PhB-CFs, 

R^Npl-Thl-Phl-CFa, R 1 -Npl-Thl-Ph2-CF 3 , R'-Npl-Thl-PhS-CFa, 

R^Npl-CHzCHi-Thl-Phl-CFa, R^Npl-CHzCHz-Thl-Pltf-CFs, 

R'-Npl-CHiCHi-Thl-PhS-CFs^'-Npl-Thl-CHzCHs-Phl-CFs, 

R 1 -Np 1 -Th 1 -CH 2 CH 2 -Ph2-CF 3 , R 1 -Np 1 -Thl -CH 2 CH 2 -Ph3 - CF 3 , 
10 R 1 -Np2-Th 1 -Ph 1 -CF 3 , R^^-Thl-Pitf-CF^ R^^-Thl-Pltf-CF,, 

R 1 -Np2-CH 2 CH 2 -Thl-Phl-CF 3 , R 1 -Np2-CH 2 CH 2 -Thl-Ph2-CF 3 , 

R'-^-CHsCFfc-Thl-Pltf-CFs, R'-^-Thl-CFfeCHs-Phl-CFs, 

R 1 -Np2-Thl -CH 2 CH 2 -Ph2-CF 3 , R 1 -Np2-Thl-CH 2 CH 2 -Ph3-CF 3 , 

R^NpS-Thl-Phl-CFa, R 1 -Np3-Thl-Ph2-CF 3 , R^NpS-Thl-PhS-CFa, 
15 R 1 -Np3-CH 2 CH 2 -Thl-Phl-CF 3 , R 1 -Np3-CH 2 CH 2 -Thl-Ph2-CF 3 , 

R 1 -Np3-CH 2 CH 2 -Thl-Ph3-CF 3 , R 1 -Np3-Thl-CH 2 CH 2 -Phl-CF 3 , 

R^NpS-Thl-CHzCHa-Pl^-CFa, R^NpS-Thl-CHzCHb-Plrf-CFg, 

R 1 -Npl-Thl-Phl-CF 3 , R 1 -Npl-Thl-Ph2-CF 3 , R^Npl-Thl-PhS-CFj, 

R 1 -Np4-CH 2 CH 2 -Thl -Phi -CF 3 , R 1 -Np4-CH 2 CH 2 -Thl -Ph2-CF 3 , 
20 R 1 -Np4-CH 2 CH 2 -Thl-Ph3-CF 3 , R 1 -Np4-Thl -CH 2 CH 2 -Ph 1 -CF 3 , 

R 1 _Np4-Thl-CH 2 CH 2 -Ph2-CF 3 , R 1 -Np4-Thl-CH 2 CH 2 -Ph3-CF 3 , 

R 1 -Cy-Th2-Phl-CF 3 , R 1 -Cy-Th2-Ph2-CF 3 , R 1 -Cy-Th2-Ph3-CF 3 , R'-Cy-IT^-Npl-CFs, 

R 1 -Cy-Th2-Np2-CF 3 , R 1 -Cy-Th2-Np3-CF 3 , R 1 -Cy-Th2-Np4-CF 3 , 

R 1 -Cy-CH 2 CH 2 -Th2-Phl-CF 3 ,R 1 -Cy-CH 2 CH 2 -Th2-Ph2-CF 3 ,R 1 -Cy-CH 2 CH 2 -Th2-Pli3-CF 3 , 
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R^Cy-CHaCHz-Tte-Npl -CF 3 , R 1 -Cy-CH 2 CH 2 -Th2-Np2-CF 3 , 
R'-Cy-CHsCHz-M-NpS-CFa, 

R^Cy-CHzCHz-ra-Nirt-CFa, R 1 -Cy-Th2-CH 2 CH 2 -Phl-CF 3 , R 1 -Cy-Th2-CH 2 CH 2 -Ph2-CF 3 , 

R^Cy-Thl-CHiCHz-PhS-CFs, R^Cy-n^-CHzCHz-Npl-CFa, R 1 -Cy-Th2-CH 2 CH 2 -Np2-CF 3 , 
5 R 1 -Cy-Th2-CH 2 CH 2 -Np3-CF 3 , R 1 -Cy-Th2-CH 2 CH 2 -Np4-CF 3 , 

R^Cy-Tta-CsC-Phl -CF 3 , R 1 -Cy-Th2-C=C-Ph2-CF 3 , R 1 -Cy-Th2-C=C-Ph3-CF 3 , 

R^Phl-TM-Phl-CFa, R 1 -Phl-Th2-Ph2-CF 3 , R^Phl-TT^-Pltf-CF:,, 

R 1 -Phl-Th2-Npl-CF 3 , R 1 -Phl-Th2-Np2-CF 3 , R^Phl-TM-NpS-CFs, 

R 1 -Phl-Th2-Np4-CF 3 , 
10 R 1 -Phl-CH 2 CH 2 -Th2-Phl-CF 3 , R 1 -Phl-CH 2 CH 2 -Th2-Ph2-CF 3 , 

R 1 -Phl-CH 2 CH 2 -Th2-Ph3-CF 3 ,R 1 -Phl-CH 2 CH 2 -Th2-Npl-CF 3 , 

R 1 -Phl-CH 2 CH 2 -Th2-Np2-CF 3 ,R 1 -Phl-CH 2 CH 2 -Th2-Np3-CF 3 , 

R 1 -Phl-CH 2 CH 2 -Th2-Np4-CF 3 , R 1 -Phl-Th2-CH 2 CH 2 -Phl-CF 3 , 

R 1 -Phl-Th2-CH 2 CH 2 -Ph2-CF 35 R 1 -Phl-Th2-CH 2 CH 2 -Ph3-CF 3 , 
15 R 1 -Phl-Th2-CH 2 CH 2 -Npl-CF 3 , R 1 -Phl-Th2-CH 2 CH 2 -Np2-CF 3 , 

R^Phl -Th2-CH 2 CH 2 -Np3-CF 3 , R^Phl -Th2-CH 2 CH 2 -Np4-CF 3 , 

R 1 -Phl-C^C-Th2-Phl-CF 3j R 1 -Phl-C=C-Th2-Ph2-CF 3 , R'-Ph 1 -OC-Th2-Ph3-CF 3 . 

R 1 -Phl-Th2-C=C-Phl-CF 3 ,R 1 -Phl-Th2-C=C-Ph2-CF 3 , R 1 -Ph 1 -Th2-OC-Ph3-CF 3 , 

R 1 -Ph2-Th2-Phl-CF 3 , R 1 -Ph2-Th2-Ph2-CF 3 , R 1 -Ph2-Th2-Ph3-CF 3 , 
20 R 1 -Ph2-Th2-Npl -CF 3 , R 1 -Ph2-Th2-Np2-CF 3 , R 1 -Ph2-Th2-Np3-CF 3 , 

R 1 -Ph2-Th2-Np4-CF 3 , 

R 1 -Ph2-CH 2 CH 2 -Th2-Phl-CF 3 , R 1 -Ph2-CH 2 CH 2 -Th2-Ph2-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th2-Ph3-CF 3 , R 1 -Ph2-CH 2 CH 2 -Th2-Npl-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th2-Np2-CF 3 ,R 1 -Ph2-CH 2 CH 2 -Th2-Np3-CF 3 , 



R 1 -Ph2-CH 2 CH2-Th2-Np4-CF 3 , R'-Phl-Thl-CHzC^-Phl -CF 3 , 
R 1 -Ph2-Th2-CH 2 CH 2 -Ph2-CF 3 , R 1 -Ph2-Th2-CH 2 CH 2 -Ph3-CF 3 , 
R 1 -Ph2-Th2-CH 2 CH 2 -Np 1 -CF 3 , R 1 -Ph2-Th2-CH 2 CH 2 -Np2-CF 3 , 
R 1 -Ph2-Th2-CH 2 CH 2 -Np3-CF 3 ,R 1 -Ph2-Th2-CH 2 CH 2 -Np4-CF 3 , 
5 R 1 -Ph2-C^C-Th2-Phl-CF 3 , R'-Ph2-OC-Th2-Ph2-CF 3 , R I -Ph2-C^C-Th2-Ph3-CF 3 , 
R 1 -Ph2-Th2-C=C-Phl -CF 3 , R 1 -Ph2-Th2-C=C-Ph2-CF 3 , R 1 -Ph2-Th2-C=C-Ph3-CF 3 , 
R^PhS-M-Phl-CFs, R 1 -Ph3-Th2-Ph2-CF 3 , R 1 -Ph3-Th2-Ph3-CF 3 , 
R^PhS-Tte-Npl-CFa, R^PhS-Tte-^-CFa, R 1 -Ph3-Th2-Np3-CF 3 , 
3 R 1 -Ph3-Th2-Np4-CF 3 , 

I 10 R 1 -Ph3-CH 2 CH 2 -Th2-Phl-CF 3 ,R 1 -Ph3-CH 2 CH 2 -Th2-Ph2-CF 3 , 
R'-Pltf-CFkCH^TlLZ-PhS-CFs, R 1 -Ph3-CH 2 CH 2 -Th2-Npl-CF 3 , 
m R 1 -Ph3-CH 2 CH2-Th2-Np2-CF 3 , R 1 -Ph3-CH 2 CH 2 -Th2-Np3-CF 3 , 

[Jj R'-Ph3-CH 2 CH 2 -Th2-Np4-CF 3 , R 1 -Ph3-Th2-CH 2 CH 2 -Phl-CF 3 , 

S R 1 -Ph3-Th2-CH 2 CH 2 -Ph2-CF 3 , R^Pltf-Tl^-CHzCFb-PhS-CFs, 

fl 

S 15 R 1 -Ph3-Th2-CH 2 CH 2 -Npl-CF 3 ,R 1 -Ph3-Th2-CH 2 CH 2 -Np2-CF 3; 

R 1 -Ph3-Th2-CH 2 CH 2 -Np3-CF 3 , R 1 -Ph3-Th2-CH 2 CH 2 -Np4-CF 3 , 
R'-PhS-C^C-TO-Phl-CFs, R 1 -Ph3-C=C-Th2-Ph2-CF 3 , R'-PhS-C^C-Tl^-PhS-CFg, 
R 1 -Ph3-Th2-C=C-Phl-CF 3 , R'-Ph3-Th2-C=C-Ph2-CF 3 , R 1 -Ph3-Th2-C=C-Ph3-CF 3 , 
R^Npl-TO-Phl-CF.!, R 1 -Npl-Th2-Ph2-CF 3 , R 1 -Npl-Th2-Ph3-CF 3 . 
20 R 1 -Npl-CH 2 CH 2 -Th2-Phl-CF 3 , R 1 -Npl-CH 2 CH 2 -Th2-Ph2-CF 3 , 
R ! -Npl -CH 2 CH 2 -Th2-Ph3-CF 3 , R^Npl-TO-CHbCF^-Phl -CF 3 , 
R J -Np 1 -Th2-CH 2 CH 2 -Ph2-CF 3 , R ! -Np 1 -Th2-CH 2 CH 2 -Ph3-CF 3 , 
R 1 -Np2-Th2-Phl-CF 3 , R 1 -Np2-Th2-Ph2-CF 3 , R 1 -Np2-Th2-Ph3-CF 3 , 
R 1 -Np2-CH 2 CH 2 -Th2-Phl-CF 3 , R 1 -Np2-CH 2 CH 2 -Th2-Ph2-CF 3 , 
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R 1 -Np2-CH 2 CH 2 -Th2-Ph3-CF 3 , R 1 -Np2-Th2-CH 2 CH 2 -Phl-CF3, 
R 1 -Np2-Th2-CH 2 CH 2 -Ph2-CF 3 , R 1 -Np2-Th2-CH 2 CH 2 -Ph3-CF 3 , 
R^NpS-ra-Phl-CFs, R 1 -Np3-Th2-Ph2-CF 3 , R 1 -Np3-Th2-Ph3-CF 3 , 
R^NpS-CHzCHa-n^-Phl-CFa, R 1 -Np3-CH 2 CH 2 -Th2-Ph2-CF 3 , 
5 R 1 -Np3-CH 2 CH 2 -Th2-Ph3-CF 3 , R 1 -Np3-Th2-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Np3-Th2-CH 2 CH2-Ph2-CF3,R 1 -Np3-Th2-CH 2 CH2-Ph3-CF3, 
R'-Npl-M-Phl-CFs, R^Npl-TTtf-Pltf-CFa, R^Npl-Tte-PhS-CFa, 
R 1 -Np4-CH 2 CH 2 -Th2-Phl -CF 3 , R 1 -Np4-CH 2 CH 2 -Th2-Ph2-CF 3 , 
R^Np4-CH 2 CH 2 -Th2-Ph3-CF 3 , R 1 -Np4-Th2-CH 2 CH 2 -Phl -CF 3 , 
10 R 1 -Np4-Th2-CH 2 CH 2 -Ph2-CF 3 , R^^-TM-CFkCHa-Pltf-CFs, 

R^Cy-TO-Phl-CFg, R 1 -Cy-Th3-Ph2-CF 3 , R 1 -Cy-Th3-Ph3-CF 3 , R^Cy-Tltf-Npl-CFs, 
R 1 -Cy-Th3-Np2-CF 3 , R 1 -Cy-Th3-Np3-CF 3 , R 1 -Cy-Th3-Np4-CF 3 , 

R 1 -Cy-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Cy-CH 2 CH 2 -Th3-Ph2-CF 3 , R^Cy-C^CHa-ThS-PhS-CFa, 

R 1 -Cy-CH 2 CH 2 -Th3-Npl-CF 3 ,R 1 -Cy-CH 2 CH 2 -Th3-Np2-CF 3 , 
15 R 1 -Cy-CH 2 CH 2 -Tli3-Np3-CF3, 

R^Cy-CHaCHa-ThS-Np'l-CFa, R^Cy-ThS-CH.CFfe-Phl-CF,, R^Cy-Tlri-CHzCIk-Pitf-CFa, 

R 1 -Cy-Th3-CH 2 CH 2 -Ph3-CF 3 , R^Cy-ThS-CI^CHz-Npl-CFa, R 1 -Cy-Th3-CH 2 CH 2 -Np2-CF 3 , 

R^Cy-ThS-CHsCHz-NpS-CFa, R 1 -Cy-Th3-CH 2 CH 2 -Np4-CF 3 , 

R'-Cy-ThS-CsC-Phl-CFs, R 1 -Cy-Th3-C=C-Ph2-CF 3 , R 1 -Cy-Th3-C=C-Ph3-CF 3 , 
20 R^Phl-ThS-Phl-CFs, R 1 -Phl-Th3-Ph2-CF 3 , R 1 -Phl-Th3-Ph3-CF 3 , 

R'-Phl-TO-Npl-CFs, R 1 -Phl-Th3-Np2-CF 3 , R'-Phl-Th3-Np3-CF 3 , 

R^Phl-ThS-Np^-CFa, 

R'-Phl-CHsCHs-TO-Phl-CFs, R 1 -Phl-CH 2 CH 2 -Th3-Ph2-CF 3 , 
R 1 -Phl-CH 2 CH 2 -Th3-Ph3-CF 3 , R^Phl-CH^H^Tiri-Npl-CFs, 
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R 1 -Phl-CH 2 CH 2 -Th3-Np2-CF 3 , R^Phl-CHzCHz-ThS-NpS-CFa, 
R^Phl-CHzCHi-ThS^-CFs, R'-Phl-ThS-CH.CH.-Phl-CFs, 
R^Phl-ThS-CHaCHz-Pl^-CFa, R^Phl-ThS-CH.CFh-Pltf-CFs, 
R^Phl-ThS-CHaCHz-Npl-CFa, R^Phl-ThS-CHaCHs^-CFs, 
R^Phl-ThS-CHiCHz-NpS-CFs.R^Phl-ThS-CHzC^-Np^CFa, 
R^Phl-OC-ThS-Phl-CFa, R^Phl-OC-ThS^-CFg, R^Phl-C^C-TM-PhS-CFs, 
R^Phl-ThS-C^C-Phl-CFs, R^Phl-TO-OC-PKZ-CFa, R^Phl-ThS-CsC-Plri-CFs, 
R 1 -Ph2-Th3-Phl-CF 3 , R 1 -Ph2-Th3-Ph2-CF 3 , R 1 -Ph2-Th3-Ph3-CF 3 , 
R 1 -Ph2-Th3-Npl-CF 3 , R 1 -Ph2-Th3-Np2-CF 3 , R 1 -Ph2-Th3-Np3-CF 3 , 
R 1 -Ph2-Th3-Np4-CF 3 , 

R 1 -Ph2-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-CF 3) 
R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-CF 3 ,R 1 -Ph2-CH 2 CH 2 -Th3-Npl-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th3-Np2-CF 3 ,R 1 -Ph2-CH 2 CH2-Th3-Np3-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th3-Np4-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-CF 3 ,R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-CF 3 , 
R 1 -Ph2-Th3-CH 2 CH 2 -Npl-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Np2-CF 3 , 
R 1 -Ph2-Th3-CH 2 CH 2 -Np3-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Np4-CF 3 , 
R 1 -Ph2-C=C-Th3-Phl-CF 3 , R 1 -Ph2-C=C-Th3-Ph2-CF 3 , R 1 -Ph2-C=C-Th3-Ph3-CF 3 , 
R 1 -Ph2-Th3-CsC-Phl-CF 3 ,R 1 -Ph2-Th3-C=C-Ph2-CF 3 , R I -Ph2-Th3-C^C-Ph3-CF 3 , 
R^Pltf-TO-Phl-CFg, R 1 -Ph3-Th3-Ph2-CF 3 , R^Pltf-ThS-PhS-CFs, 
R 1 -Ph3-Th3-Npl-CF 3 , R 1 -Ph3-Th3-Np2-CF 3 , R'-Ph3-Th3-Np3-CF 3 , 
R 1 -Ph3-Th3-Np4-CF 3 , 

R 1 -Ph3-CH 2 CH 2 -Th3-Phl-CF 3 , R^M-CHzCHz-ThS-Pltf-CFa, 
R 1 -Ph3-CH 2 CH 2 -Th3-Ph3-CF 3 , R^Pltf-CHzCFk-ThS-Npl-CFa, 
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R^PhS-CHzCHz-ThS-^-CFs, R 1 -Ph3-CH 2 CH 2 -Th3-Np3-CF 3 , 
R 1 -Ph3-CH 2 CH 2 -Th3-Np4-CF 3 , R'-PhS-ThS-CHaCHz-Phl-CFs, 
R 1 -Ph3-Th3-CH 2 CH 2 -Ph2-CF 3 , R 1 -Ph3-Th3-CH 2 CH2-Ph3-CF3, 
R 1 -Ph3 -Th3 -CH 2 CH 2 -Np 1 -CF 3 , R 1 -Ph3 -Th3 -CH 2 CH 2 -Np2-CF 3 , 
5 R 1 -Ph3-Th3-CH 2 CH 2 -Np3-CF 3 , R 1 -Ph3-Th3-CH 2 CH 2 -Np4-CF 3 , 

R^PhS-C^C-TO-Phl-CFs, R'-Pltf-C^C-ThS-Pl^-CF^ R^PhS-C^C-ThS-PhS-CFs, 
R^PhS-ThS-C^C-Phl-CFs, R 1 -Ph3-Th3-C=C-Ph2-CF 3 , R^PhS-TO-CsC-Plri-CFa, 
^ R 1 -Npl-Th3-Phl-CF 3 , R 1 -Npl-Th3-Ph2-CF 3 , R^Npl-nrf-PhS-CFa, 

| R 1 -Npl-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Npl-CH 2 CH 2 -Th3-Ph2-CF 3 , 

ffi 10 R^Npl-CFfcCHz-ThS-PhS-CFs^'-Npl-TO-CHiCH^Phl-CFs, 

W R 1 -Npl-Th3-CH 2 CH 2 -Ph2-CF 3 , R^Npl-ThS-C^CHz-PhS-CF^ 

P3 

: r R 1 -Np2-Th3-Phl-CF 3 , R 1 -Np2-Th3-Ph2-CF 3 , R 1 -Np2-Th3-Ph3-CF 3 , 

S R 1 -Np2-CH 2 CH2-Th3-Phl-CF 3 , R 1 -Np2-CH 2 CH 2 -Th3-Ph2-CF 3 , 

" L l R 1 -Np2-CH 2 CH 2 -Th3-Ph3-CF 3 , R 1 -Np2-Th3-CH 2 CH 2 -Phl-CF 3 , 

15 R 1 -Np2-Th3-CH 2 CH 2 -Ph2-CF 3 , R 1 -Np2-Th3-CH 2 CH 2 -Ph3-CF 3 , 

R'-NpS-TO-Phl-CFs, R^NpS-ThB-PM-CFs, R^pS-ThS-PhS-CF^ 
R 1 -Np3 -CH 2 CH 2 -Th3 -Phi -CF 3 , R 1 -Np3 -CH 2 CH 2 -Th3 -Ph2-CF 3 , 
R^NpS-C^C^-Tltf-PhS-CFa, R 1 -Np3-Th3-CH 2 CH2-Phl-CF3, 
R 1 -Np3-Th3-CH 2 CH2-Ph2-CF 3 , R^NpS-ThS-CFfeCIfe-PhS-CFs, 
20 R 1 -Npl-Th3-Phl-CF 3 , R 1 -Npl-Th3-Ph2-CF 3 , R 1 -Npl-Th3-Ph3-CF 3 , 
R 1 . N p4-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Np4-CH 2 CH 2 -Th3-Ph2-CF 3 , 
R 1 -Np4-CH 2 CH 2 -Th3-Ph3-CF 3 ,R 1 -Np4-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 _N P 4-Th3-CH 2 CH 2 -Ph2-CF 3 ,R 1 -Np4-Th3-CH 2 CH 2 -Ph3-CF 3 , 
R 1 -Cy-Th3-Phl-CF 3 , R 1 -Cy-Th3-Ph2-CF 3 , R 1 -Cy-Th3-Ph3-CF 3 , R 1 -Cy-Th3-Npl-CF 3 , 
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R^Cy-ThS-Npl-CFs, R^Cy-Tto-^-CFs, R^Cy-ThS-Np^CFa, 

R 1 -Cy-CH 2 CH 2 -Th3-Phl-CF3 5 R 1 -Cy-CH 2 CH 2 -Th3-Ph2-CF 3 , R^Cy-CHzCHz-ThS-PhS-CFa, 
R^Cy-CH.CH.-ThS-Npl-CFs, R^Cy-CF^CH.-Tltf-^-CF,, 
R^Cy-CHzCHz-ThS-NpS-CFj, 

R^Cy-CH.CFfe-TO-^-CF,, R^Cy-M-CHzCHz-Phl-CFs, R'-Cy-ThB-CHzCHz-Pte-CFa, 
R 1 -Cy-Th3-CH 2 CH 2 -Ph3-CF 3 ,R 1 -Cy-Th3-CH 2 CH 2 -Npl-CF 3 , R 1 -Cy-Th3-CH 2 CH 2 -Np2-CF 3 , 
R 1 -Cy-Th3-CH 2 CH 2 -Np3-CF 35 R 1 -Cy-Th3-CH 2 CH 2 -Np4-CF 3 , 
R^Cy-M-C^C-Phl-CF,, R 1 -Cy-Th3-C=C-Ph2-CF 3 , R^Cy-TO-CsC-PhS-CFa, 
R^Phl-ThS-Phl-CFa, R^Phl-TO-Pl^-CFs, R 1 -Phl-Th3-Ph3-CF 3 , 
R^Phl-ThS-Npl-CFa, R^Phl-Tltf-^-CF,, R'-Phl-ThS-NpS-CFa, 
R 1 -Phl-Th3-Np4-CF 3 , 

R^Phl-CH^Hs-TO-Phl-CFs, R^Phl-CH.CH^ThS-Pl^-CFs, 
R^Phl-CHzCHz-ThS-PhS-CFa.R^Phl-^CHz-ThS-Npl-CFa, 
R'-Phl -CH 2 CH 2 -Th3-Np2-CF 3 , R^Phl-CHzCHi-TM-NpS-CFs, 
R^hl-C^C^-ThS-Np^CFa, R 1 -Phl-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Phl-Th3-CH 2 CH 2 -Ph2-CF 3 ,R 1 -Phl-Th3-CH 2 CH 2 -Ph3-CF 3 , 
R'-Ph 1 -Th3 -CH 2 CH 2 -Np 1 -CF 3 , R I -Phl-Th3-CH 2 CH 2 -Np2-CF 3 , 
R'-Phl-ThS-CHzCHz-NpS-CFa, R ! -Phl -Th3-CH 2 CH 2 -Np4-CF 3 , 
R^Phl-feC-M-Phl-CFs, R 1 -Phl-C=C-Th3-Ph2-CF 3 , R^Phl-C^C-TO-PhS-CF,, 
R^Phl-ThS-CsC-Phl-CFs, R^Phl-ThS-OC-Pltf-CFa, R 1 -Phl-Th3-C=C-Ph3-CF 3 , 
R'-Ph2-Th3-Phl-CF 3 , R'-Ph2-Th3-Ph2-CF 3 , R 1 -Ph2-Th3-Ph3-CF 3 , 
R 1 -Ph2-Th3-Npl-CF 3 , R 1 -Ph2-Th3-Np2-CF 3 , R 1 -Ph2-Th3-Np3-CF 3 , 
R 1 -Ph2-Th3-Np4-CF 3 , 

R 1 -Ph2-CH 2 CH 2 -Th3-Phl-CF 3 ,R 1 -Ph2-CH 2 CH 2 -Th3-Ph2-CF 3 , 
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R 1 -Ph2-CH 2 CH 2 -Th3-Ph3-CF 3 , R 1 -Ph2-CH 2 CH 2 -'Th3-Np 1-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th3-Np2-CF 3 , R 1 -Ph2-CH 2 CH 2 -Th3-Np3-CF 3 , 
R 1 -Ph2-CH 2 CH 2 -Th3-Np4-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Ph2-Th3-CH 2 CH 2 -Ph2-CF 3 ,R 1 -Ph2-Th3-CH 2 CH 2 -Ph3-CF 3 , 
5 R 1 -Ph2-Th3-CH 2 CH 2 -Npl-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Np2-CF 3 , 
R 1 -Ph2-Th3-CH 2 CH 2 -Np3-CF 3 , R 1 -Ph2-Th3-CH 2 CH 2 -Np4-CF 3 , 
R 1 -Ph2-C=C-Th3-Phl-CF 3 ,R 1 -Ph2-CsC-Th3-Ph2-CF 3 , R 1 -Ph2-C=C-Th3-Ph3-CF 3 , 
R 1 -Ph2-Th3 -C=C-Phl -CF 3 , R 1 -Ph2-Th3 -G=C-Ph2-CF 3 , R 1 -Ph2-Th3 -C=C-Ph3 -CF 3 , 

S R^Pltf-ThS-Phl-CFs, R 1 -Ph3-Th3-Ph2-CF 3 , R^Plri-ThS-PhS-CFs, 

■.ft 

JJ 10 R 1 -Ph3-Th3-Npl-CF 3 ,R 1 -Ph3-Th3-Np2-CF 3 ,R 1 -Ph3-Th3-Np3-CF 3 , 
[f{ R 1 -Ph3-Th3-Np4-CF 3 , 

f R 1 -Ph3-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Ph3-CH 2 CH 2 -Th3-Ph2-CF 3 , 

fij R 1 -Ph3-CH 2 CH 2 -Th3-Ph3-CF 3 , R 1 -Ph3-CH 2 CH 2 -Th3-Npl-CF 3 , 

m R^PhS-CHzCHa-ThS^-CFa, R'-Pltf-CHjCEb-Tltf-NpS-CFs, 

is 15 R 1 -Ph3-CH 2 CH 2 -Th3-Np4-CF 3 ,R 1 -Ph3-Th3-CH 2 CH 2 -Phl-CF 3 , 
R ] -Ph3-Th3-CH 2 CH 2 -Ph2-CF 3 , R 1 -Ph3-Th3-CH 2 CH 2 -Ph3-CF 3 , 
R 1 -Ph3-Th3-CH 2 CH 2 -Npl-CF 3 ,R 1 -Ph3-Th3-CH 2 CH 2 -Np2-CF 3 , 
R^PhS-ThS-CHaCHa-NpS-CFj, R 1 -Ph3-Th3-CH 2 CH 2 -Np4-CF 3 , 
R^PhS-C^C-ThS-Phl -CF 3 , R 1 -Ph3-C=C-Th3-Ph2-CF 3 , R'-PhS-OC-ThS-PhS-CFs, 
20 R ] -Ph3-Th3-C=C-Phl-CF 3 , R 1 -Ph3-Th3-C=C-Ph2-CF 3 , R^PhS-Tltf-OC-PhS-CF,, 
R^Npl-Tttf-Phl-CFs, R 1 -Npl-Th3-Ph2-CF 3 , R'-Npl-Th3-Ph3-CF 3 , 
R 1 -Np 1 -CH 2 CH 2 -Th3-Phl -CF 3 , R 1 -Np 1 -CH 2 CH 2 -Th3-Ph2-CF 3 , 
R^Npl-C^CH^ThS-PhS-CFs, R ! -Np 1 -Th3-CH 2 CH 2 -Ph 1 -CF 3 , 
R i -NpI-Th3-CH 2 CH 2 -Ph2-CF 3 , R 1 -Npl-Th3-CH 2 CH 2 -Ph3-CF 3 , 
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R 1 -Np2-Th3-Phl-CF 3 , R 1 -Np2-Th3-Ph2-CF 3 , R 1 -Np2-Th3-Ph3-CF 3 , 
R^^-CFkCHj-Tr^-Phl -CF 3 , R 1 -Np2-CH 2 CH2-Th3-Ph2-CF3, 
R 1 -Np2-CH 2 CH 2 -Th3-Ph3-CF 3 , R 1 -Np2-Th3-CH 2 CH 2 -Phl -CF 3 , 
R 1 -Np2-Th3-CH 2 CH 2 -Ph2-CF 3 ,R I -Np2-Th3-CH 2 CH 2 -Ph3-CF 3 , 
5 R^NpS-ThS-Phl-CFs, R 1 -Np3-Th3-Ph2-CF 3 , R 1 -Np3-Th3-Ph3-CF 3 , 
R 1 -Np3-CH 2 CH 2 -Th3-Phl-CF 3 ,R 1 -Np3-CH 2 CH 2 -Th3-Ph2-CF 3 , 
R 1 -Np3-CH 2 CH 2 -Th3-Ph3-CF 3 , R 1 -Np3-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Np3-Th3-CH 2 CH 2 -Ph2-CF 3 ,R 1 -Np3-Th3-CH 2 CH2-Ph3-CF 3 , 
R^Npl-ThS-Phl-CFs, R 1 -Npl-Th3-Ph2-CF 3 , R 1 -Npl-Th3-Ph3-CF 3 , 
10 R 1 -Np4-CH 2 CH 2 -Th3-Phl-CF 3 , R 1 -Np4-CH 2 CH 2 -Th3-Ph2-CF 3 , 
R 1 -Np4-CH 2 CH 2 -Th3-Ph3-CF 3 ,R 1 -Np4-Th3-CH 2 CH 2 -Phl-CF 3 , 
R 1 -Np4-Th3-CH 2 CH 2 -Ph2-CF 3 , R 1 -Np4-Th3-CH 2 CH 2 -Ph3-CF 3 , 
In the case in which ring C is the formula (lib), 

then in the case in which n a = n b = 0, and n e = 1 , n d = 0 or n° = 0, n d = 1 , and Z is a fluorine 
1 5 atom, 

R'-Tel-Phl-F, R 1 -Tel-Ph2-F, R'-Tel-Ph3-F, R^Tel-Npl-F, R^Tel-^-F, 
R^Tel-NpS-F, R^Tel-Np^F, R 1 -Te2-Phl-F, R 1 -Te2-Ph2-F, R^Tel-PhS-F, 
R 1 -Te2-Npl-F, R 1 -Te2-Np2-F, R 1 -Te2-Np3-F, R^TeZ-Np^F, 
R 1 -Tel-CH 2 CH 2 -Ph2-F, R l -Tel-CH 2 CH 2 -Ph3-F, R^Tel-CH 2 CH 2 -Npl-F, 
20 R^Tel-CF^CFfe-^-F, R^Tel-CFfcCHa-NpS-F, R 1 -Tel-CH 2 CH 2 -Np4-F, 
R 1 -Te2-CH 2 CH 2 -Phl-F, R 1 -Te2-CH 2 CH 2 -Ph2-F, R 1 -Te2-CH 2 CH 2 -Ph3-F, 
R 1 -Te2-CH 2 CH 2 -Npl-F, R 1 -Te2-CH 2 CH 2 -Np2-F, R 1 -Te2-CH 2 CH 2 -Np3-F, 
R 1 -Te2-CH 2 CH 2 -Np4-F, 

in the case in which n a = n b = 0, and n c = 1 , n d = 0 or n c = 0, n d = 1 , and Z is a cyano group, 
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R^Tel-Pte-CN, R^Tel-PM-CN, R'-Tel-Npl-CN, R l -Tel-Np2-CN, R^Tel-NpS-CN, 
R 1 -Tel-Np4-CN, R 1 -Te2-Phl-CN, R 1 -Te2-Ph2-CN, R'-Te2-Ph3-CN, R 1 -Te2-Npl-CN, 
R 1 -Te2-Np2-CN, R 1 -Te2-Np3-CN, R 1 -Te2-Np4-CN, 

R 1 -Tel-CH 2 CH 2 -Ph2-CN, R^Tel-CHzCHi-PhS-CN, R^Tel -CH 2 CH 2 -Npl -CN, 
5 R 1 -Tel-CH 2 CH 2 -Np2-CN, R 1 -Tel-CH 2 CH 2 -Np3-CN, R 1 -Tel-CH 2 CH 2 -Np4-CN, 
R 1 -Te2-CH 2 CH 2 -Phl -CN, R 1 -Te2-CH 2 CH 2 -Ph2-CN, R 1 -Te2-CH 2 CH 2 -Ph3-CN, 
R 1 -Te2-CH 2 CH 2 -Npl -CN, R 1 -Te2-CH 2 CH 2 -Np2-CN, R 1 -Te2-CH 2 CH 2 -Np3-CN, 
R 1 -Te2-CH 2 CH 2 -Np4-CN, 

in the case in which n a = n b = 0, and n c = 1, n d = 0 or n° = 0, n d = 1, and Z is a 

1 0 trifluoromethoxy group, 

R'-Tel-Phl-OCFs, R 1 -Tel-Ph2-OCF 3 , R^Tel-Pltf-OCFa, R^Tel-Npl-OCF^ 
R 1 -Tel-Np2-OCF 3 , R 1 -Tel-Np3-OCF 3 , R 1 -Tel-Np4-OCF 3 , R 1 -Te2-Phl -OCF 3 , 
R 1 -Te2-Ph2-OCF 3 , R 1 -Te2-Ph3-OCF 3 , R 1 -Te2-Npl-OCF 3 , R 1 -Te2-Np2-OCF 3 , 
R 1 -Te2-Np3-OCF 3 , R 1 -Te2-Np4-OCF 3 , 

15 R 1 -Tel-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Tel-CH 2 CH 2 -Ph3-OCF 3 , R^Tel-CHjCHz-Npl-OCFs, 
R 1 -Tel-CH 2 CH 2 -Np2-OCF 3 , R 1 -Tel-CH 2 CH 2 -Np3-OCF 3 , R 1 -Tel-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Phl-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R i -Te2-CH 2 CH 2 -Npl -OCF 3 , R 1 -Te2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Np3-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Np4-OCF 3 , 

20 in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = 1, n d = 0 or n c = 0, n d = 1, and Z 
is a fluorine atom, 

R'-Cy-Tel-Phl-F. R'-Cy-Tel-PItf-F, R^Cy-Tel-Plri-F, R^Cy-Tel-Npl-F, 
R 1 -Cy-Tel-Np2-F, R'-Cy-Tel-NpS-F, R'-Cy-Tel-Nryl-F, R 1 -Cy-Te2-Phl-F, 
R 1 -Cy-Te2-Ph2-F, R 1 -Cy-Te2-Ph3-F, R 1 -Cy-Te2-Npl-F, R 1 -Cy-Te2-Np2-F, 
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R 1 -Cy-Te2-Np3 -F, R 1 -Cy-Te2-Np4-F, 

R^Cy-Tel -CH 2 CH 2 -Ph2-F, R^Cy-Tel-CFbCFk-Pltf-F, R ! -Cy-Tel-CH 2 CH2-Npl -F, 
R 1 -Cy-Tel-CH 2 CH 2 -Np2-F, R^-Tel-CHaCFfe-NpS-F, R 1 -Cy-Tel-CH 2 CH 2 -Np4-F, 
R 1 -Cy-Te2-CH 2 CH 2 -Phl-F, R 1 -Cy-Te2-CH 2 CH 2 -Ph2-F, R 1 -Cy-Te2-CH 2 CH 2 -Ph3-F, 
5 R 1 -Cy-Te2-CH 2 CH 2 -Np 1 -F, R 1 -Cy-Te2-CH 2 CH 2 -Np2-F, R 1 -Cy-Te2-CH 2 CH 2 -Np3-F, 
R 1 -Cy-Te2-CH 2 CH 2 -Np4-F, 

R^Phl-Tel-Phl-F, R 1 -Phl-Tel-Ph2-F, R^Phl-Tel-Pltf-F, R^Phl-Tel-Npl-F, 
R 1 -Phl-Tel-Np2-F, R^Phl-Tel-NpS-F, R 1 -Phl-Tel-Np4-F, R 1 -Phl-Te2-Phl-F, 

Jj R 1 -Phl-Te2-Ph2-F, R^Phl-O^-Pltf-F, R 1 -Phl-Te2-Npl-F, R 1 -Phl-Te2-Np2-F, 

§ 10 R^Phl-Tel-NpS-F, R 1 -Phl-Te2-Np4-F ! 

Rj R 1 -Phl-Tel-CH 2 CH 2 -Ph2-F ; R'-Phl-Tel-CHfeCIfe-PhS-F, R^Phl-Tel-CHzCHi-Npl-F, 

m R 1 -Phl-Tel-CH 2 CH 2 -Np2-F, R^Phl-Tel-CI^CHa-NpS-F, R 1 -Phl-Tel-CH 2 CH 2 -N P 4-F, 

g R 1 -Phl-Te2-CH 2 CH 2 -Phl-F, R 1 -Phl-Te2-CH 2 CH 2 -Ph2-F, R 1 -Phl-Te2-CH 2 CH 2 -Ph3-F, 

i R^Phl^-CHbCHrNpl-F, R I -Phl-Te2-CH 2 CH 2 -Np2-F, R'-Phl^-CHaCHrNpS-F, 

O 

15 R 1 -Phl-Te2-CH 2 CH 2 -Np4-F, 

R 1 -Ph2-Tel-Phl-F, R 1 -Ph2-Tel-Ph2-F, R 1 -Ph2-Tel-Ph3-F, R 1 -Ph2-Tel-Npl-F, 
R 1 -Ph2-Tel-Np2-F, R 1 -Ph2-Tel-Np3-F, R 1 -Ph2-Tel-Np4-F, R 1 -Ph2-Te2-Phl-F, 
R 1 -Ph2-Te2-Ph2-F, R 1 -Ph2-Te2-Ph3-F, R 1 -Ph2-Te2-Npl-F, R 1 -Ph2-Te2-Np2-F, 
R 1 -Ph2-Te2-Np3-F, R 1 -Ph2-Te2-Np4-F, 

20 R 1 -Ph2-Tel-CH 2 CH 2 -Ph2-F, R 1 -Ph2-Tel-CH 2 CH 2 -Ph3-F, R 1 -Ph2-Tel-CH 2 CH 2 -Npl-F, 
R 1 -Ph2-Tel-CH 2 CH 2 -Np2-F, R 1 -Ph2-Tel -CH 2 CH 2 -Np3-F, R^PM-Tel-CItCHa-N^-F, 
R 1 -Ph2-Te2-CH 2 CH 2 -Phl-F, R 1 -Ph2-Te2-CH 2 CH 2 -Ph2-F, R 1 -Ph2-Te2-CH 2 CH 2 -Ph3-F, 
R 1 -Ph2-Te2-CH 2 CH 2 -Npl -F, R 1 -Ph2-Te2-CH 2 CH 2 -Np2-F, R 1 -Ph2-Te2-CH 2 CH 2 -Np3-F, 
R 1 -Ph2-Te2-CH 2 CH 2 -N P 4-F, 
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R^Pltf-Tel-Phl-F, R^PhS-Tel-Pl^-F, R'-PIri-Tel-PhS-F, R^PhS-Tel-Npl-F, 
R'-Ph3-Tel-Np2-F, R^PhS-Tel-NpS-F, R I -Ph3-Tel-Np4-F, R , -Ph3-Te2-Phl-F, 
R 1 -Ph3-Te2-Ph2-F, R 1 -Ph3-Te2-Ph3-F, R 1 -Ph3-Te2-Npl-F, R 1 -Ph3-Te2-Np2-F, 
R'-Ph3-Te2-Np3-F, R 1 -Ph3-Te2-Np4-F, 
5 R^PhS-Tel-C^CHz-Pba-F, R 1 -Ph3-Tel-CH 2 CH 2 -Ph3-F, R'-PhS-Tel-CI^CHz-Npl-F, 
R 1 -Ph3-Tel-CH 2 CH 2 -Np2-F, R^Pltf-Tel-CI^CFb-NpS-F, R 1 -Ph3-Tel-CH 2 CH 2 -Np4-F, 
R 1 -Ph3-Te2-CH 2 CH 2 -Phl -F, R 1 -Ph3-Te2-CH 2 CH 2 -Ph2-F, R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-F, 
R 1 -Ph3-Te2-CH 2 CH 2 -Npl-F, R 1 -Ph3-Te2-CH 2 CH 2 -Np2-F, R 1 -Ph3-Te2-CH 2 CH 2 -Np3-F, 
R 1 -Ph3-Te2-CH 2 CH 2 -Np4-F, 
10 R^Npl-Tel-Phl-F, R 1 -Npl-Tel-Ph2-F, R'-Npl-Tel-Plri-F, R 1 -Npl-Te2-Phl-F, 
R 1 -Npl-Te2-Ph2-F, R 1 -Npl-Te2-Ph3-F, 

R J -Npl -Te 1 -CH 2 CH 2 -Ph2-F, R*-Np 1 -Tel -CH 2 CH 2 -Ph3-F, R*-Npl -Te2-CH 2 CH 2 -Phl -F, 

R 1 -Np 1 -Te2-CH 2 CH 2 -Ph2-F, R 1 -Np 1 -Te2-CH 2 CH 2 -Ph3 -F, 

R^Npl-Tel-Phl-F, R 1 -Np2-Tel-Ph2-F, R 1 -Np2-Tel-Ph3-F, R ! -Np2-Te2-Phl-F, 
15 R 1 -Np2-Te2-Ph2-F, R 1 -Np2-Te2-Ph3-F, 

R 1 -Np2-Tel-CH 2 CH 2 -Ph2-F, R 1 -Np2-Tel-CH 2 CH 2 -Ph3-F, R 1 -Np2-Te2-CH 2 CH 2 -Phl-F, 

R 1 -Np2-Te2-CH 2 CH 2 -Ph2-F, R 1 -Np2-Te2-CH 2 CH 2 -Ph3-F, 

R 1 -Np3-Tel-Phl-F, R 1 -Np3-Tel-Ph2-F, R^NpS-Tel-Pttf-F, R 1 -Np3-Te2-Phl-F, 

R 1 -Np3-Te2-Ph2-F, R 1 -Np3-Te2-Ph3-F, 
20 R^NpS-Tel-CI^CEb-Pte-F, R^NpS-Tel-CI^CHs-Pltf-F, R 1 -Np3-Te2-CH 2 CH 2 -Phl-F, 

R 1 -Np3-Te2-CH 2 CH 2 -Ph2-F, R 1 -Np3-Te2-CH 2 CH 2 -Ph3-F, 

R ! -Np4-Tel-Phl-F, R 1 -Np4-Tel-Ph2-F, R I -Np4-Tel-Ph3-F, R 1 -Np4-Te2-Phl-F, 

R 1 -Np4-Te2-Ph2-F, R 1 -Np4-Te2-Ph3-F, 

R 1 -Np4-Tel-CH 2 CH 2 -Ph2-F,R 1 -Np4-Tel-CH 2 CH 2 -Ph3-F, R 1 -Np4-Te2-CH 2 CH 2 -Phl-F, 
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R 1 -Np4-Te2-CH 2 CH 2 -Ph2-F, R 1 -Np4-Te2-CH 2 CH 2 -Ph3-F, R'-Cy-CIfeCFfe-Tel-Phl-F, 
R 1 -Cy-CH 2 CH 2 -Tel-Ph2-F, R^Cy-CF^CFfe-Tel-PhS-F, R'-Cy-CF^CFk-Tel-Npl-F, 
R^Cy-CHsCH^Tel-Npa-F, R^Cy-CF^CFb-Tel-NpS-F, R^Cy-CH^Hz-Tel-Np^F, 
R 1 -Cy-CH 2 CH 2 -Te2-Phl-F, R 1 -Cy-CH 2 CH 2 -Te2-Ph2-F, R 1 -Cy-CH 2 CH 2 -Te2-Ph3-F, 
5 R 1 -Cy-CH 2 CH 2 -Te2-Npl-F, R 1 -Cy-CH 2 CH 2 -Te2-Np2-F, R 1 -Cy-CH 2 CH 2 -Te2-Np3-F, 
R 1 -Cy-CH 2 CH 2 -Te2-Np4-F, R 1 -Ph 1 -CH 2 CH 2 -Te 1 -Phi -F, R 1 -Ph 1 -CH 2 CH 2 -Te 1 -Ph2-F, 
R^Phl-CFfeCFk-Tel-Pltf-F, R^Phl-CHaCHb-Tel-Npl-F, R^Phl-CFfeCHz-Tel-^-F, 
R^Phl-CHjCH^Tel-NpS-F, R 1 -Phl-CH 2 CH 2 -Tel-Np4-F, R 1 -Phl-CH 2 CH 2 -Te2-Phl-F, 
9 R 1 -Phl-CH 2 CH 2 -Te2-Ph2-F, R 1 -Phl-CH 2 CH 2 -Te2-Ph3-F, R 1 -Phl-CH 2 CH 2 -Te2-Npl -F, 

| 10 R 1 -Phl-CH 2 CH 2 -Te2-Np2-F,R 1 -Phl-CH 2 CH 2 -Te2-Np3-F, R 1 -Phl-CH 2 CH 2 -Te2-Np4-F, 
J R x -Ph2-CH 2 CH 2 -Tel-Phl-F, R 1 -Ph2-CH 2 CH 2 -Tel-Ph2-F, R 1 -Ph2-CH 2 CH 2 -Tel-Ph3-F, 

,5 R 1 -Ph2-CH 2 CH 2 -Tel-Npl-F, R 1 -Ph2-CH 2 CH 2 -Tel-Np2-F, R 1 -Ph2-CH 2 CH 2 -Tel-Np3-F, 

R 1 -Ph2-CH 2 CH 2 -Tel-Np4-F, R 1 -Ph2-CH 2 CH 2 -Te2-Phl-F, R 1 -Ph2-CH 2 CH 2 -Te2-Ph2-F, 

fU 

Jf R 1 -Ph2-CH 2 CH 2 -Te2-Ph3-F, R , -Ph2-CH 2 CH 2 -Te2-Npl-F, R'-Ph2-CH 2 CH 2 -Te2-Np2-F, 

tf 15 R 1 -Ph2-CH 2 CH 2 -Te2-Np3-F, R 1 -Ph2-CH 2 CH 2 -Te2-Np4-F, R'-Pltf-CFfcCHs-Tel-Phl-F, 
R l -Ph3-CH 2 CH 2 -Tel-?b2-F, R^hS-CHaCKb-Tel-PhS-F, R 1 -Ph3-CH 2 CH 2 -Te2-Phl-F, 
R 1 -Ph3-CH 2 CH 2 -Te2-Ph2-F, R 1 -Ph3-CH 2 CH 2 -Te2-Ph3-F, R^Npl-CFkCF^-Tel -Phi -F, 
R 1 -Npl-CH 2 CH 2 -Tel-Ph2-F, R^Npl-CF^CHrTel-PhS-F, R 1 -Npl-CH 2 CH 2 -Te2-Phl-F, 
R 1 -Npl-CH 2 CH 2 -Te2-Ph2-F, R I -Npl-CH 2 CH 2 -Te2-Ph3-F, R 1 -Np2-CH 2 CH 2 -Te 1 -Ph 1 -F, 
20 R 1 -Np2-CH 2 CH 2 -Tel-Ph2-F, R^^-CBbCHs-Tel-PhS-F, R 1 -Np2-CH 2 CH 2 -Te2-Phl-F 5 
R l -Np2-CH 2 CH 2 -Te2-Ph2-F, R 1 -Np2-CH 2 CH 2 -Te2-Ph3-F, R 1 -Np3-CH 2 CH 2 -Te 1 -Ph 1 -F, 
R 1 -Np3-CH 2 CH 2 -Tel-Ph2-F, R^NpS-CHbCHfe-Tel-PhS-F, R 1 -Np3-CH 2 CH 2 -Te2-Phl-F, 
R 1 -Np3-CH 2 CH 2 -Te2-Ph2-F, R 1 -Np3-CH 2 CH 2 -Te2-Ph3-F, R ! -Np4-CH 2 CH 2 -Te 1 -Ph 1 -F, 
R 1 -Np4-CH 2 CH 2 -Tel-Ph2-F, R 1 -Np4-CH 2 CH 2 -Tel-Ph3-F, R 1 -Np4-CH 2 CH 2 -Te2-Phl-F, 
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R 1 -Np4-CH 2 CH 2 -Te2-Ph2-F, R 1 -Np4-CH 2 CH 2 -Te2-Ph3-F, 
R 1 -Phi -C=C-Te 1 -Phi -F, R 1 -Phi -C=C-Te 1 -Ph2-F, R^Phl -OC-Te 1 -Ph3-F, 
R^Phl -OC-Te2-Phl -F, R^Phl -C=C-Te2-Ph2-F, R^Phl -OC-Te2-Ph3-F, 
R^PhG-CsC-Tel-Phl-F, R^Pl^-OC-Tel-Pl^-F, R 1 -Ph2-C=C-Tel-Ph3-F, 
5 R 1 -Ph2-C=C-Te2-Phl-F, R 1 -Ph2-OC-Te2-Ph2-F, R 1 -Ph2-OC-Te2-Ph3-F, 
R^PhS-CsC-Te 1 -Phi -F, R 1 -Ph3 -C=C-Te 1 -Ph2-F, R^Plrf -OC-Te 1 -Ph3-F, 
R 1 -Ph3-C=C-Te2-Phl-F, R 1 -Ph3-OC-Te2-Ph2-F, R 1 -Ph3-C=C-Te2-Ph3-F, 
in the case in which n a = 1 , n b = 0 or n a = 0, n b = 1 , and n c = 1 , n d = 0 or n c = 0, n d = 1 , and Z 
is a cyano group, 

10 R'-Cy-Tel-Phl-CN, R 1 -Cy-Tel-Ph2-CN, R^Cy-Tel-Pltf-CN, R^Cy-Tel-Npl-CN, 
R 1 -Cy-Tel-Np2-CN, R'-Cy-Tel-NpS-CN, R 1 -Cy-Tel-Np4-CN, R'-Cy-Te2-Phl-CN, 
R 1 -Cy-Te2-Ph2-CN, R 1 -Cy-Te2-Ph3-CN, R I -Cy-Te2-Npl-CN, R 1 -Cy-Te2-Np2-CN, 
R 1 -Cy-Te2-Np3-CN, R 1 -Cy-Te2-Np4-CN, 

R I -Cy-Tel-CH 2 CH 2 -Ph2-CN, R^Cy-Tel-CHzCHz-PhS-CN, R'-Cy-Tel-C^CHa-Npl-CN, 
15 R 1 -Cy-Tel-CH 2 CH 2 -Np2-CN, R^Cy-Tel-CHsCI^-NpS-CN, R 1 -Cy-Tel-CH 2 CH 2 -Np4-CN, 
R 1 -Cy-Te2-CH 2 CH 2 -Phl-CN, R 1 -Cy-Te2-CH 2 CH 2 -Ph2-CN, R 1 -Cy-Te2-CH 2 CH 2 -Ph3-CN, 
R 1 -Cy-Te2-CH 2 CH 2 -Npl-CN, R 1 -Cy-Te2-CH 2 CH 2 -Np2-CN, R 1 -Cy-Te2-CH 2 CH 2 -Np3-CN, 
R 1 -Cy-Te2-CH 2 CH 2 -Np4-CN, 

R'-Phl-Tel-Phl-CN, R 1 -Phl-Tel-Ph2-CN: R'-Phl-Tel-Ph3-CN, 
20 R^Phl-Tel-Npl-CN, R 1 -Phl-Tel-Np2-CN, R 1 -Phl-Tel-Np3-CN, 
R 1 -Phl-Tel-Np4-CN, R 1 -Phl-Te2-Phl-CN, R 1 -Phl-Te2-Ph2-CN, 
R 1 -Phl-Te2-Ph3-CN, R I -Phl-Te2-Npl-CN, R , -Phl-Te2-Np2-CN. 
R'-Phl -Te2-Np3-CN, R 1 -Phl-Te2-Np4-CN, 
R 1 -Phl-Tel-CH 2 CH 2 -Ph2-CN, R^Phl-Tel-C^CH^PhS-CN, 
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R 1 -Phi -Te 1 -CH 2 CH 2 -Np 1 -CN, R^Phl -Tel -CH 2 CH 2 -Np2-CN, 
R^Phl-Tel-CHaOfe-NpS-CN, R 1 -Phl-Tel-CH 2 CH 2 -Np4-CN, 
R 1 -Phl-Te2-CH 2 CH 2 -Phl-CN, R 1 -Phl-Te2-CH 2 CH 2 -Ph2-CN, 
R*-Phl -Te2-CH 2 CH 2 -Ph3-CN, R 1 -Phl-Te2-CH 2 CH 2 -Npl-CN, 
5 R 1 -Phl-Te2-CH 2 CH 2 -Np2-CN, R 1 -Phl-Te2-CH 2 CH 2 -Np3-CN, 
R 1 -Phi -Te2-CH 2 CH 2 -Np4-CN, 

R 5 -Ph2-Tel-Phl-CN, R 1 -Ph2-Tel-Ph2-CN, R I -Ph2-Tel-Ph3-CN, 
R 1 -Ph2-Tel-Npl-CN, R I -Ph2-Tel-Np2-CN, R 1 -Ph2-Tel-Np3-CN, 
R 1 -Ph2-Tel-Np4-CN, R 1 -Ph2-Te2-Phl-CN, R 1 -Ph2-Te2-Ph2-CN, 

1 0 R I -Ph2-Te2-Ph3-CN, R z -Ph2-Te2-Npl -CN, R 1 -Ph2-Te2-Np2-CN, 
R 1 -Ph2-Te2-Np3-CN, R 1 -Ph2-Te2-Np4-CN, 
R 1 -Ph2-Tel -CH 2 CH 2 -Ph2-CN, R 1 -Ph2-Te 1 -CH 2 CH 2 -Ph3-CN, 
R 1 -Ph2-Tel-CH 2 CH 2 -Npl-CN, R 1 -Ph2-Tel-CH 2 CH 2 -Np2-CN, 
R 1 -Ph2-Tel-CH 2 CH 2 -Np3-CN, R 1 -Ph2-Tel-CH 2 CH 2 -Np4-CN, 

1 5 R 1 -Ph2-Te2-CH 2 CH 2 -Phl -CN, R 1 -Ph2-Te2-CH 2 CH 2 -Ph2-CN, 
R 1 -Ph2-Te2-CH 2 CH 2 -Ph3-CN, R 1 -Ph2-Te2-CH 2 CH 2 -Npl-CN, 
R 1 -Ph2-Te2-CH 2 CH 2 -Np2-CN, R 1 -Ph2-Te2-CH 2 CH 2 -Np3-CN, 
R 1 -Ph2-Te2-CH 2 CH 2 -Np4-CN, 

R^PhS-Tel-Phl-CN, R 1 -Ph3-Tel-Ph2-CN, R'-Pltf-Tel-PhS-CN, 
20 R^Pltf-Tel-Npl-CN, R 1 -Ph3-Tel-Np2-CN, R^Phtf-Tel-NpS-CN, 
R I -Ph3-Tel-Np4-CN, R 1 -Ph3-Te2-Phl-CN, R 1 -Ph3-Te2-Ph2-CN, 
R 1 -Ph3-Te2-Ph3-CN, R 1 -Ph3-Te2-Npl-CN, R 1 -Ph3-Te2-Np2-CN, 
R i -Ph3-Te2-Np3-CN, R 1 -Ph3-Te2-Np4-CN, 
R 1 -Ph3-Tel-CH 2 CH 2 -Ph2-CN, R^Pltf-Tel-CHaCH^Pltf-CN, 
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R^PM-Tel -CH 2 CH 2 -Npl -CN, R^PhS-Tel -CH 2 CH 2 -Np2-CN 5 
R ! -Ph3 -Te 1 -CH 2 CH 2 -Np3-CN, R 1 -Ph3-Te 1 -CH 2 CH 2 -Np4-CN, 
R 1 -Ph3-Te2-CH 2 CH 2 -Phl-CN, R 1 -Ph3-Te2-CH 2 CH 2 -Ph2-CN, 
R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-CN, R 1 -Ph3-Te2-CH 2 CH 2 -Npl-CN, 
R 1 -Ph3-Te2-CH 2 CH 2 -Np2-CN, R 1 -Ph3-Te2-CH 2 CH 2 -Np3-CN, 
R 1 -Ph3-Te2-CH 2 CH 2 -Np4-CN, 

R^Npl-Tel-Phl-CN, R 1 -Npl-Tel-Ph2-CN, R^Npl-Tel-Pltf-CN, 
R 1 -Npl-Te2-Phl-CN, R I -Npl-Te2-Ph2-CN, R ! -Npl-Te2-Ph3-CN, 
R 1 -Np 1 -Te 1 -CH 2 CH 2 -Ph2-CN, R*-Np 1 -Tel -CH 2 CH 2 -Ph3-CN, 
R 1 -Npl-Te2-CH 2 CH 2 -Phl-CN, R 1 -Npl-Te2-CH 2 CH 2 -Ph2-CN, 
R*-Np 1 -Te2-CH 2 CH 2 -Ph3-CN, 

R 1 -Np2-Tel-Phl-CN, R 1 -Np2-Tel-Ph2-CN, R 1 -Np2-Tel-Ph3-CN, 
R 1 -Np2-Te2-Phl-CN, R 1 -Np2-Te2-Ph2-CN, R 1 -Np2-Te2-Ph3-CN, 
R 1 -Np2-Tel-CH 2 CH 2 -Ph2-CN, R 1 -Np2-Tel-CH 2 CH 2 -Ph3-CN, 
R 1 -Np2-Te2-CH 2 CH 2 -Phl -CN, R 1 -Np2-Te2-CH 2 CH 2 -Ph2-CN, 
R 1 -Np2-Te2-CH 2 CH 2 -Ph3-CN, R 1 -Np2-Te2-CH 2 CH 2 -Np4-CN, 
R'-Np3-Tel-Phl-CN, R 1 -Np3-Tel-Ph2-CN ? R'-Np3-Tel-Ph3-CN, 
R 1 -Np3-Te2-Phl-CN, R 1 -Np3-Te2-Ph2-CN, R 1 -Np3-Te2-Ph3-CN, 
R^NpS-Tel -CH 2 CH 2 -Ph2-CN, R'-Np3-Tel -CH 2 CH 2 -Ph3-CN, 
R 1 -Np3-Te2-CH 2 CH 2 -Phl-CN, R 1 -Np3-Te2-CH 2 CH 2 -Ph2-CN, 
R 1 -Np3 -Te2-CH 2 CH 2 -Ph3 -CN, 

R 1 -Np4-Tel-Phl-CN, R 1 -Np4-Tel-Ph2-CN, R 1 -Np4-Tel-Ph3-CN, 
R 1 -Np4-Te2-Phl-CN, R 1 -Np4-Te2-Ph2-CN, R 1 -Np4-Te2-Ph3-CN, 
R 1 -Np4-Tel-CH 2 CH 2 -Ph2-CN, R 1 -Np4-Tel -CH 2 CH 2 -Ph3-CN, 
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R 1 -Np4-Te2-CH 2 CH 2 -Phl -CN, R 1 -Np4-Te2-CH 2 CH 2 -Ph2-CN, 
R 1 -Np4-Te2-CH 2 CH 2 -Ph3-CN, 

R ] -Cy-CH 2 CH 2 -Tel-Phl-CN, R'-Cy-CIfcCIfc-Tel-PItf-CN, R^Cy-CHaCH^Tel-PhS-CN, 

R^Cy-Cl^CHs-Tel-Npl-CN, R 1 -Cy-CH 2 CH 2 -Tel-Np2-CN, R^Cy-CEbCHrTel-NpS-CN, 
5 R 1 -Cy-CH 2 CH 2 -Tel-Np4-CN, R 1 -Cy-CH 2 CH 2 -Te2-Phl -CN, R 1 -Cy-CH 2 CH 2 -Te2-Ph2-CN, 

R 1 -Cy-CH 2 CH 2 -Te2-Ph3-CN, R 1 -Cy-CH 2 CH 2 -Te2-Np 1 -CN, R 1 -Cy-CH 2 CH 2 -Te2-Np2-CN, 

R 1 -Cy-CH 2 CH 2 -Te2-Np3-CN, R 1 -Cy-CH 2 CH 2 -Te2-Np4-CN, R^Phl-CHzCHrTel-Phl-CN, 

R 1 -Phi -CH 2 CH 2 -Te 1 -Ph2-CN, R 1 -Phi -CH 2 CH 2 -Te 1 -Ph3 -CN, 

R^Phl-CHbCf^-Tel-Npl-CN, R^Phl-CKbCKb-Tel -Np2-CN, 
10 R 1 -Phl-CH 2 CH 2 -Tel-Np3-CN, R 1 -Phl-CH 2 CH 2 -Tel-Np4-CN, 

R 1 -Phl-CH 2 CH 2 -Te2-Phl-CN, R 1 -Phl-CH 2 CH 2 -Te2-Ph2-CN, 

R 1 -Phl-CH 2 CH 2 -Te2-Ph3-CN, R 1 -Phl-CH 2 CH 2 -Te2-Npl-CN, 

R 1 -Phl-CH 2 CH 2 -Te2-Np2-CN, R 1 -Phl-CH 2 CH 2 -Te2-Np3-CN, 

R ! -Phl -CH 2 CH 2 -Te2-Np4-CN, R 1 -Ph2-CH 2 CH 2 -Te 1 -Phi -CN, 
15 R 1 -Ph2-CH 2 CH 2 -Tel-Ph2-CN, R^Pl^-CHiCH^Tel-PhS-CN, 

R 1 -Ph2-CH 2 CH 2 -Te 1 -Np 1 -CN, R 1 -Ph2-CH 2 CH 2 -Te 1 -Np2-CN, 

R 1 -Ph2-CH 2 CH 2 -Te 1 -Np3 -CN, R 1 -Ph2-CH 2 CH 2 -Te 1 -Np4-CN, 

R 1 -Ph2-CH 2 CH 2 -Te2-Phl-CN, R 1 -Ph2-CH 2 CH 2 -Te2-Ph2-CN, 

R 1 -Ph2-CH 2 CH 2 -Te2-Ph3-CN, R 1 -Ph2-CH 2 CH 2 -Te2-Npl -CN, 
20 R 1 -Ph2-CH 2 CH 2 -Te2-Np2-CN, R 1 -Ph2-CH 2 CH 2 -Te2-Np3-CN, 

R 1 -Ph2-CH 2 CH 2 -Te2-Np4-CN, R 1 -Ph3-CH 2 CH 2 -Te 1 -Phl-CN, 

R^PhS -CH 2 CH 2 -Te 1 -Ph2-CN, R 1 -Ph3 -CH 2 CH 2 -Te 1 -Ph3 -CN, 

R^PhS-CH^HrTel-Npl-CN, R 1 -Ph3-CH 2 CH 2 -Tel-Np2-CN, 

R^PhS-CHzC^-Tel-NpS-CN, R 1 -Ph3-CH 2 CH 2 -Tel-Np4-CN, 
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R 1 -Ph3-CH 2 CH 2 -Te2-Phl-CN, R 1 -Ph3-CH 2 CH 2 -Te2-Ph2-CN, 

R'-PhS-CHsCHs^-PhS-CN, R I -Ph3-CH 2 CH 2 -Te2-Npl-CN, 

R I -Ph3-CH 2 CH 2 -Te2-Np2-CN, R 1 -Ph3-CH 2 CH 2 -Te2-Np3-CN, 

R 1 -Ph3-CH 2 CH 2 -Te2-Np4-CN, R^Npl-CHzCHj-Tel-Phl -CN, 
5 R 1 -Npl-CH 2 CH 2 -Tel-Ph2-CN, R^Npl-CHbCHz-Tel-Pltf-CN, 

R*-Npl -CH 2 CH 2 -Te2-Phl-CN, R ! -Npl -CH 2 CH 2 -Te2-Ph2-CN, 

R 1 -Npl-CH 2 CH 2 -Te2-Ph3-CN, R 1 -Np2-CH 2 CH 2 -Tel-Phl-CN, 

R 1 -Np2-CH 2 CH 2 -Tel -Ph2-CN, R 1 -Np2-CH 2 CH 2 -Tel -Ph3-CN, 
J R 1 -Np2-CH 2 CH 2 -Te2-Phl-CN, R 1 -Np2-CH 2 CH 2 -Te2-Ph2-CN, 

m 10 R 1 -Np2-CH 2 CH 2 -Te2-Ph3-CN,R 1 -Np3-CH 2 CH 2 -Tel-Phl-CN ? 
tt R^pS-CHsCH^Tel-Pl^-CN, R'-NpS-CHbCHs-Tel-PhS-CN, 

* R 1 -Np3-CH 2 CH 2 -Te2-Phl-CN, R 1 -Np3-CH 2 CH 2 -Te2-Ph2-CN, 

~* R 1 -Np3-CH 2 CH 2 -Te2-Ph3-CN 5 R 1 -Np4-CH 2 CH 2 -Tel-Phl-CN, 

jj R 1 -N P 4-CH 2 CH 2 -Tel-Ph2-CN, R 1 -Np4-CH 2 CH 2 -Tel-Ph3-CN, 

3 15 R 1 -Np4-CH 2 CH 2 -Te2-Phl-CN,R 1 -Np4-CH 2 CH 2 -Te2-Ph2-CN ; 

R 1 -Np4-CH 2 CH 2 -Te2-Ph3-CN, 

in the case in which n a = 1, n b = 0 or n a = 0, n b = 1, and n c = 1, n d = 0 or n° = 0, n d = 1, and Z 
is a trifluoromethoxy group, 

R^Cy-Tel-Phl-OCFs, R 1 -Cy-Tel-Ph2-OCF 3; R 1 -Cy-Tel-Ph3-OCF 3 , 
20 R'-Cy-Tel-Npl-OCFs, R'-Cy-Tel-^-OCFa, R^Cy-Tel-Pttf-OCFs, 
R i -Cy-Tel-Np4-OCF 3 , R 1 -Cy-Te2-Phl-OCF 3 , R 1 -Cy-Te2-Ph2-OCF 3 , 
R 1 -Cy-Te2-Ph3-OCF 3 , R 1 -Cy-Te2-Npl-OCF 3 , R 1 -Cy-Te2-Np2-OCF 3 , 
R 1 -Cy-Te2-Ph3-OCF 3 , R , -Cy-Te2-Np4-OCF 3 , 
R^Cy-Te 1 -CH 2 CH 2 -Ph2-OCF 3 , R^Cy-Tel -CH 2 CH 2 -Ph3-OCF 3 , 
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R^-Cy-Tel-CHaCi^-Npl-OCFs, R^Cy-Tel-CHaCHa-Npl-OCFs, 
R'-Cy-Tel -CH 2 CH 2 -Ph3-OCF 3 , R^Cy-Tel-CHiCHi-Np^OCFa, 
R 1 -Cy-Te2-CH 2 CH 2 -Phl -OCF3, R 1 -Cy-Te2-CH 2 CH 2 -Ph2-OCF 3 , 
R 1 -Cy-Te2-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Cy-Te2-CH 2 CH 2 -Npl-OCF 3 , 
5 R 1 -Cy-Te2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Cy-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Cy-Te2-CH 2 CH 2 -Np4-OCF 3 , 

R^Phl-Tel-Phl-OCFs, R^Phl-Tel^-OCF^ R 1 -Phl-Tel-Ph3-OCF 3 , 
R 1 -Phl-Tel-Npl-OCF 3 , R 1 -Phl-Tel-Np2-OCF 3 , R 1 -Phl-Tel-Ph3-OCF 3 , 
R'-Phl-Tel-Np^OCFa, R'-Phl^-Phl-OCFs, R 1 -Phl-Te2-Ph2-OCF 3 , 

10 R 1 -Phl-Te2-Ph3-OCF 3 , R I -Phl-Te2-Npl-OCF 3 , R 1 -Phl-Te2-Np2-OCF 3 , 
R 1 -Phl-Te2-Ph3-OCF 3 , R 1 -Phl-Te2-Np4-OCF 3 , 
R 1 -Phl-Tel-CH 2 CH 2 -Ph2-OCF 3 ,R 1 -Phl-Tel-CH 2 CH 2 -Ph3-OCF 3 , 
R^Phl -Tel -CH 2 CH 2 -Npl-OCF 3 , R 1 -Phl-Tel-CH 2 CH 2 -Np2-OCF 3 , 
R^Phl -Te 1 -CH 2 CH 2 -Ph3-OCF 3 , R'-Phl -Tel -CH 2 CH 2 -Np4-OCF 3 , 

15 R 1 -Phl-Te2-CH 2 CH 2 -Phl-OCF 3 , R 1 -Phl-Te2-CH 2 CH 2 -Ph2-OCF 3 , 
R ! -Phl -Te2-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Phl-Te2-CH 2 CH2-Npl-OCF 3 , 
R^Phl -Te2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Phl-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R'-Phl -Te2-CH 2 CH 2 -Np4-OCF 3 , 

R 1 -Ph2-Tel-Phl-OCF 3 , R 1 -Ph2-Tel-Ph2-OCF 3 , R 1 -Ph2-Tel-Ph3-OCF 3 , 
20 R 1 -Ph2-Tel-Npl-OCF 3 , R'-Pl^-Tel-^-OCFs, R'-Pt^-Tel-Pltf-OCFs, 
R 1 -Ph2-Tel-Np4-OCF 3 , R I -Ph2-Te2-Phl-OCF 3 , R 1 -Ph2-Te2-Ph2-OCF 3 , 
R 1 -Ph2-Te2-Ph3-OCF 3 , R 1 -Ph2-Te2-Npl-OCF 3 , R I -Ph2-Te2-Np2-OCF 3 , 
R 1 -Ph2-Te2-Ph3-OCF 3 , R 1 -Ph2-Te2-Np4-OCF 3 , 
R 1 -Ph2-Tel-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Ph2-Tel-CH 2 CH 2 -Ph3-OCF 3 , 
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R 1 -Ph2-Tel-CH 2 CH 2 -Npl-OCF 3j R 1 -Ph2-Tel-CH 2 CH 2 -Np2-OCF 35 
R'-PlMel -CH 2 CH 2 -Ph3-OCF 3 , R x -Ph2-Tel -CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Ph2-Te2-CH 2 CH 2 -Phl-OCF 3 , R 1 -Ph2-Te2-CH 2 CH 2 -Ph2-OCF 3 , 
R 1 -Ph2-Te2-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Ph2-Te2-CH 2 CH 2 -Npl -OCF 3 , 
5 R'-Ph2-Te2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Ph2-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Ph2-Te2-CH 2 CH 2 -Np4-OCF 3 , 

R 1 -Ph3-Tel-Phl-OCF 3 , R 1 -Ph3-Tel-Ph2-OCF 3 , R 1 -Ph3-Tel-Ph3-OCF 3 , 
R'-Ph3-Tel-Npl-OCF 3 , R 1 -Ph3-Tel-Np2-OCF 3 , R'-PhS-Tel-Pltf-OCFs, 
R 1 -Ph3-Tel-Np4-OCF 3 , R 1 -Ph3-Te2-Phl-OCF 3 , R 1 -Ph3-Te2-Ph2-OCF 3 , 

10 R 1 -Ph3-Te2-Ph3-OCF 3 , R 1 -Ph3-Te2-Npl-OCF 3 , R 1 -Ph3-Te2-Np2-OCF 3 , 
R 1 -Ph3-Te2-Ph3-OCF 3 , R 1 -Ph3-Te2-Np4-OCF 3 , 
R 1 -Ph3-Tel-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Ph3-Tel-CH 2 CH 2 -Ph3-OCF 3 , 
R^PM-Tel -CH 2 CH 2 -Npl-OCF 3 , R 1 -Ph3-Tel-CH 2 CH 2 -Np2-OCF 3 , 
R 1 -Ph3-Tel-CH 2 CH 2 -Ph3-OCF 3 , R^PM-Tel -CH 2 CH 2 -Np4-OCF 3 , 

15 R 1 -Ph3-Te2-CH 2 CH 2 -Phl-OCF 3 , R 1 -Ph3-Te2-CH 2 CH 2 -Ph2-OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Ph3-Te2-CH 2 CH 2 -Npl-OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Np2-OCF 3 ,R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Np4-OCF 3 , 

R'-Npl-Tel-Phl-OCFs, R 1 -Npl-Tel-Ph2-OCF 3 , R 1 -Npl-Tel-Ph3-OCF 3; 
20 R'-Npl-Tel-Pltf-OCFs, R 1 -Npl-Te2-Phl-OCF 3 , R 1 -Npl-Te2-Ph2-OCF 3 , 
R 1 -Npl-Te2-Ph3-OCF 3 , R 1 -Npl-Te2-Ph3-OCF 3 , 
R 1 -Np 1 -Te 1 -CH 2 CH 2 -Ph2-OCF 3 , R 1 -Np 1 -Te 1 -CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Np 1 -Te 1 -CH 2 CH 2 -Np 1 -OCF 3 , R*-Np 1 -Te 1 -CH 2 CH 2 -Np2-OCF 3 , 
R^Npl-Tel-CHzCHj-PhS-OCFa, R 1 -Npl-Te2-CH 2 CH 2 -Phl-OCF 3 , 
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R 1 -Npl-Te2-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Npl-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Npl-Te2-CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Np2-Tel-Phl-OCF 3 , R 1 -Np2-Tel-Ph2-OCF 3 , R 1 -Np2-Tel-Ph3-OCF 3 , 
R 1 -Np2-Tel-Ph3-OCF 3 , R 1 -Np2-Tel-Np4-OCF 3 , R 1 -Np2-Te2-Phl-OCF 3 , 
5 R 1 -Np2-Te2-Ph2-OCF 3 , R 1 -Np2-Te2-Ph3-OCF 3 , R 1 -Np2-Te2-Ph3-OCF 3 , 
R 1 -Np2-Te2-Np4-OCF 3 , 

R 1 -Np2-Tel-CH 2 CH 2 -Ph2-OCF 3? R 1 -Np2-Tel-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Np2-Tel-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Np2-Tel-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Np2-Te2-CH 2 CH 2 -Phl-OCF 3 , R 1 -Np2-Te2-CH 2 CH 2 -Ph2-OCF 3 , 

10 R 1 -Np2-Te2-CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Ph3-Tel-Phl-OCF 3 , R 1 -Ph3-Tel-Ph2-OCF 3 , R 1 -Ph3-Tel-Ph3-OCF 3 , 
R'-PhS-Tel-Npl-OCFa, R 1 -Ph3-Tel-Np2-OCF 3 , R^PhS-Tel-PhS-OCFs, 
R 1 -Ph3-Tel-Np4-OCF 3 , R 1 -Ph3-Te2-Phl-OCF 3 , R 1 -Ph3-Te2-Ph2-OCF 3 , 
R 1 -Ph3-Te2-Ph3-OCF 3 , R 1 -Ph3-Te2-Npl-OCF 3 , R 1 -Ph3-Te2-Np2-OCF 3 , 

15 R 1 -Ph3-Te2-Ph3-OCF 3 , R 1 -Ph3-Te2-Np4-OCF 3 , 

R 1 -Ph3-Tel-CH 2 CH 2 -Ph2-OCF 3 , R^PM-Tel -CH 2 CH 2 -Ph3-OCF 3 , 
R^PhS-Tel-C^CHrNpl-OCFs, R 1 -Ph3-Tel-CH 2 CH 2 -Np2-OCF 3 , 
R 1 -Ph3-Tel-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Ph3-Tel-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Phl -OCF 3 , R 1 -Ph3-Te2-CH 2 CH 2 -Ph2-OCF 3 , 

20 R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-OCF 3 , R , -Ph3-Te2-CH 2 CH 2 -Np 1 -OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Ph3-Te2-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Ph3-Te2-CH 2 CH 2 -Np4-OCF 3 , 

R'-Np4-Te l -Phl-OCF 3 , R 1 -Np4-Tel-Ph2-OCF 3 , R i -Np4-Tel-Ph3-OCF 3 , 
R 1 -Np4-Tel-Npl-OCF 3 , R 1 -Np4-Tel-Np2-OCF 3 , R 1 -Np4-Tel-Ph3-OCF 3 , 
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R 1 -Np4-Tel-Np4-OCF 3j R 1 -Np4-Te2-Phl-OCF 3 , R 1 -Np4-Te2-Ph2-OCF 3 , 
R ! -Np4-Te2-Ph3-OCF 3 , R 1 -Np4-Te2-Npl-OCF 3 , R 1 -Np4-Te2-Np2-OCF 3 , 
R 1 -Np4-Te2-Ph3-OCF 3 , R 1 -Np4-Te2-Np4-OCF 3 , 
R 1 -Np4-Tel -CH 2 CH 2 -Ph2-OCF 3 , R 1 -Np4-Tel -CH 2 CH 2 -Ph3-OCF 3 , 
5 R'^^-CHaCHz-Phl-OCFs, R 1 -Np4-Te2-CH 2 CH 2 -Ph2-OCF 3? 
R 1 -Np4-Te2-CH 2 CH 2 -Ph3-OCF 3 , R^Cy-CHfeCHz-Tel -Phi -OCF 3 , 
R { -Cy-C¥L 2 CH 2 -Te 1 -Ph2-OCF 3 , R 1 -Cy-CH 2 CH 2 -Te 1 -Ph3 -OCF 3 , 
3 R^Cy-C^C^-Tel-Npl-OCFs, R 1 -Cy-CH 2 CH 2 -Tel-Np2-OCF 3 , 

| R'-Cy-CF^CH^Tel-PhS-OCFs, R^Cy-CH^Hz-Tel^-OCFa, 

'% 10 R 1 -Cy-CH 2 CH 2 -Te2-Phl-OCF 3 ,R 1 -Cy-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
| R 1 -Cy-CH 2 CH 2 -Te2-Ph3-OCF 3 , R 1 -Cy-CH 2 CH 2 -Te2-Npl-OCF 3 , 

H R 1 -Cy-CH 2 CH 2 -Te2-Np2-OCF 3 , R 1 -Cy-CH 2 CH 2 -Te2-Ph3-OCF 3 , 

jj R 1 -Cy-CH 2 CH 2 -Te2-Np4-OCF 3 , R 1 -Phl-CH 2 CH 2 -Tel-Phl-OCF 3 , 

H R 1 -Phl-CH 2 CH 2 -Tel-Ph2-OCF 3 , R^Phl-C^CHb-Tel-PhS-OCFs, 

15 R^Phl-C^^-Tel-Npl-OCFB, R'-Phl-CHaCHb-Tel-^-OCFs, 
R 1 -Ph 1 -CH 2 CH 2 -Te 1 -Ph3 -OCF 3 , R 1 -Phi -CH 2 CH 2 -Te 1 -Np4-OCF 3 , 
R 1 -Phl-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Phl-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
R'-Phl -CH 2 CH 2 -Te2-Ph3-OCF 3 , R'-Phl -CH 2 CH 2 -Te2-Npl -OCF 3 , 
R 1 -Phl-CH 2 CH 2 -Te2-Np2-OCF 3 , R'-Phl -CH 2 CH 2 -Te2-Ph3-OCF 3 , 
20 R 1 -Phl-CH 2 CH 2 -Te2-Np4-OCF 3 , R 1 -Ph2-CH 2 CH 2 -Tel-Phl-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Tel-Ph2-OCF 3 ,R 1 -Ph2-CH 2 CH 2 -Tel-Ph3-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Te 1 -Np 1 -OCF 3 , R 1 -Ph2-CH 2 CH 2 -Te 1 -Np2-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Tel-Ph3-OCF 3 ,R 1 -Ph2-CH 2 CH 2 -Tel-Np4-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Ph2-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
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R i -Ph2-CH 2 CH2-Te2-Ph3-OCF 3 , R 1 -Ph2-CH 2 CH 2 -Te2-Npl -OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Te2-Np2-OCF 3 , R 1 -Ph2-CH 2 CH 2 -Te2-Ph3-OCF 3 , 
R 1 -Ph2-CH 2 CH 2 -Te2-Np4-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Tel-Phl-OCF 3 , 
R ! -Ph3-CH 2 CH 2 -Tel-Ph2-OCF 3 , R^hS-C^CHj-Tel-PhS-OCFa, 
5 R'-PhS-CFkCFb-Tel-Npl-OCFa, R 1 -Ph3-CH 2 CH 2 -Tel-Np2-OCF 3 , 
R 1 -Ph3 -CH 2 CH 2 -Te 1 -Ph3-OCF 3 , R 1 -Ph3 -CH 2 CH 2 -Te 1 -Np4-OCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
R 1 -Ph3 -CH 2 CH 2 -Te2-Ph3 -OCF 3 , R 1 -Ph3 -CH 2 CH 2 -Te2-Np 1 -OCF 3 , 
Jj R 1 -Ph3-CH 2 CH 2 -Te2-Np2-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Te2-Ph3-OCF 3 , 

m 10 R 1 -Ph3-CH 2 CH 2 -Te2-Np4-OCF 3 ,R 1 -Npl-CH 2 CH 2 -Tel-Phl-OCF 35 
k R 1 -Npl-CH 2 CH 2 -Tel-Ph2-OCF 3? R 1 -Npl-CH 2 CH 2 -Tel-Ph3-OCF 3 , 

W R^Npl-CFfcCF^-Tel-Npl-OCFs, R 1 -Npl-CH 2 CH 2 -Tel-Np2-OCF 3 , 

J I R^Npl-CF^CHa-Tel-Pltf-OCFs, R 1 -Npl-CH 2 CH 2 -Tel-Np4-OCF 3 , 

% R 1 -Npl-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Npl-CH 2 CH 2 -Te2-Ph2-OCF 3 , 

(I 15 R 1 -Npl-CH 2 CH 2 -Te2-Ph3-OCF 3 ,R 1 -Np2-CH 2 CH 2 -Tel-Phl-OCF 35 
R 1 -N P 2-CH 2 CH 2 -Tel-Ph2-OCF 3 , R 1 -Np2-CH 2 CH 2 -Tel-Ph3-OCF 3 , 
R 1 -Np2-CH 2 CH 2 -Tel-Npl-OCF 3 , R 1 -Np2-CH 2 CH 2 -Tel-Np2-OCF 3 , 
R 1 -Np2-CH 2 CH 2 -Tel-Ph3-OCF 3 , R 1 -Np2-CH 2 CH 2 -Tel-Np4-OCF 3 , 
R 1 -Np2-CH 2 CH 2 -Te2-Phl -OCF 3 , R 1 -Np2-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
20 R 1 -Np2-CH 2 CH 2 -Te2-Ph3-OCF 3 , R ' -Ph3-CH 2 CH 2 -Te 1-Phl -QCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Tel-Ph2-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Tel-Ph3-OCF 3 , 
R^PhS-CH^H^Tel-Npl-OCFg, R 1 -Ph3-CH 2 CH 2 -Tel-Np2-OCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Tel-Ph3-OCF 3 ,R 1 -Ph3-CH 2 CH 2 -Tel-Np4-OCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
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R 1 -Ph3-CH 2 CH 2 -Te2-Ph3-OCF 3 , R'TO-CF^CHz^-Npl-OCFa, 
R 1 -Ph3-CH 2 CH 2 -Te2-Np2-OCF 3 , R 1 -Ph3-CH 2 CH 2 -Te2-Ph3-OCF 3 , 
R 1 -Ph3-CH 2 CH 2 -Te2-Np4-OCF 3 , R 1 -Np4-CH 2 CH 2 -Tel-Phl-OCF 3 , 
R 1 .Np4-CH 2 CH 2 -Tel-Ph2-OCF 3 , R 1 -Np4-CH 2 CH 2 -Tel-Ph3-OCF 3 , 
5 R 1 -Np4-CH 2 CH 2 -Te2-Phl-OCF 3 , R 1 -Np4-CH 2 CH 2 -Te2-Ph2-OCF 3 , 
R , .Np4-CH 2 CH2-Te2-Ph3-OCF 3 ,R 1 -Np4-CH 2 CH 2 -Te2-Ph3-OCF3, 
R 1 -Phi -OC-Te 1 -Ph 1 -OCF 3 , R^Phl -OC-Te 1 -Ph2-OCF 3 , 
R ! -Phl-C=C-Tel-Ph3-OCF 3 , R 1 -Phl-C=C-Tel-Npl-OCF 3 , 
R 1 -Phl-CsC-Tel-Np2-OCF 3 ,R 1 -Phl-C=C-Tel-Ph3-OCF 3 , 

10 R ! -Phl-C=C-Tel-Np4-OCF 3 , R 1 -Phl-OC-Te2-Phl-OCF 3 , 
R 1 -Phl-CsC-Te2-Ph2-OCF 3 ,R 1 -Phl-C=C-Te2-Ph3-OCF 3 , 
R 1 -Phl-OC-Te2-Npl-OCF 3 , R 1 -Phl-OC-Te2-Np2-OCF 3 , 
R 1 -Phl-OC-Te2-Ph3-OCF 3 , R 1 -Phl-C=C-Te2-Np4-OCF 3 , 
R 1 -Ph2-C=C-Te 1 -Phi -OCF 3 , R 1 -Ph2-C=C-Te 1 -Ph2-OCF 3 , 

15 R 1 -Ph2-C=C-Tel-Ph3-OCF 3 , R 1 -Ph2-C=C-Tel-Npl-OCF 3 , 
R 1 -Ph2-CsC-Tel-Np2-OCF 3 , R 1 -Ph2-CsC-Tel -Ph3-OCF 3 , 
R 1 -Ph2-CsC-Te 1 -Np4-OCF 3 , R 1 -Ph2-C=C-Te2-Phl -OCF 3 , 
R 1 -Ph2-C=C-Te2-Ph2-OCF 3 ,R 1 -Ph2-C=C-Te2-Ph3-OCF 3 , 
R 1 -Ph2-C=C-Te2-Npl-OCF 3 , R 1 -Ph2-C=C-Te2-Np2-OCF 3 , 

20 R 1 -Ph2-OC-Te2-Ph3-OCF 3s R 1 -Ph2-C=C-Te2-Np4-OCF 3 , 
R 1 -Ph3-C=C-Tel-Phl-OCF 3 ,R 1 -Ph3-C=C-Tel-Ph2-OCF 3 , 
R ) -Ph3-C=C-Tel-Ph3-OCF 3 ,R 1 -Ph3-C=C-Tel-Npl-OCF 3 , 
R'-PhS-OC-Tel-^-OCFg, R 1 -Ph3-C=C-Tel-Ph3-OCF 3 , 
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R 1 -Ph3-CsC-Tel-Np4-OCF 3 , R 1 -Ph3-C=C-Te2-Phl-OCF 3 , 

R 1 -Ph3-C=C-Te2-Ph2-OCF 3 ,R 1 -Ph3-C=C-Te2-Ph3-OCF 3 , 

R 1 -Ph3-C=C-Te2-Npl-OCF 3 , R 1 -Ph3-C=C-Te2-Np2-OCF 3 , 

R 1 -Ph3-C=C-Te2-Ph3-OCF 3 ,R 1 -Ph3-C=C-Te2-Np4-OCF 3 , 
5 R 1 -Ph3-C^C-Tel-Phl-OCF 3 , R 1 -Ph3-C=C-Tel-Ph2-OCF 3 , 

R 1 -Ph3-CsC-Tel-Ph3-OCF 3 , R 1 -Ph3-C=C-Tel-Npl-OCF 3 , 

R 1 -Ph3-C=C-Tel-Np2-OCF 3 , R^PhS-OC-Tel-PhS-OCFa, 

R 1 -Ph3 -C=C-Te 1 -Np4-OCF 3 , R 1 -Ph3 -C=C-Te2-Phl -OCF 3 , 

R 1 -Ph3-C=C-Te2-Ph2-OCF 3 , R 1 -Ph3-OC-Te2-Ph3-OCF 3 , 
10 R 1 -Ph3-C=C-Te2-Npl-OCF 3 , R 1 -Ph3-C=C-Te2-Np2-OCF 3 , 

R 1 -Ph3-C=C-Te2-Ph3-OCF 3 , R 1 -Ph3-CsC-Te2-Np4-OCF 3 , 

in the case in which n a = n b = 0, and n c = n d = 1 , and Z is a fluorine atom, 

R'-Tel-Cy-Phl-F, R 1 -Tel-Cy-Ph2-F, R^Tel-Cy-PhS-F, R'-Tel-Cy-Npl-F, 

R'-Tel-Cy-Np2-F, R^Tel-Cy-NpS-F, R 1 -Tel-Cy-Np4-F, R 1 -Te2-Cy-Phl-F, 
15 R 1 -Te2-Cy-Ph2-F, R 1 -Te2-Cy-Ph3-F, R 1 -Te2-Cy-Npl-F, R 1 -Te2-Cy-Np2-F, 

R 1 -Te2-Cy-Np3 -F, R 1 -Te2-Cy-Np4-F, 

R 1 -Te 1-Cy-CH 2 CH 2 -Ph2-F, R ! -Tel -Cy-CH 2 CH 2 -Ph3-F, R'-Tel -Cy-CH 2 CH 2 -Npl -F, 
R L Te l_Cy-CH 2 CH 2 -Np2-F, R^Tel-Cy-CIfcCHi-NpB-F, R^Tel-Cy-CHzCHfe-Np^F, 
R 1 -Te2-Cy-CH 2 CH 2 -Phl -F, R 1 -Te2-Cy-CH 2 CH 2 -Ph2-F, R 1 -Te2-Cy-CH 2 CH 2 -Ph3-F, 
20 R 1 -Te2-Cy-CH 2 CH 2 -Npl-F, R 1 -Te2-Cy-CH 2 CH 2 -Np2-F, R 1 -Te2-Cy-CH 2 CH 2 -Np3-F, 
R 1 -Te2-Cy-CH 2 CH 2 -Np4-F, R^Tel-CEbCFk-Cy-Phl-F, R 1 -Tel-CH 2 CH 2 -Cy-Pn2-F s 
R^Tel-CHaCHz-Cy-PhS-F, R^Tel-CFfeCBb-Cy-Npl-F, R 1 -Tel-CH 2 CH 2 -Cy-Np2-F, 
R 1 -Te 1 -CH 2 CH 2 -Cy-Np3 -F, R 1 -Te 1 -CH 2 CH 2 -Cy-Np4-F, R 1 -Te2-CH 2 CH 2 -Cy-Ph 1 -F, 
R 1 -Te2-CH 2 CH 2 -Cy-Ph2-F 5 R 1 -Te2-CH 2 CH 2 -Cy-Ph3-F, R 1 -Te2-CH 2 CH 2 -Cy-Npl-F, 
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R 1 -Te2-CH 2 CH 2 -Cy-Np2-F, R 1 -Te2-CH 2 CH 2 -Cy-Np3-F, R 1 -Te2-CH 2 CH 2 -Cy-Np4-F, 
R 1 -Tel -Phi -Phi -F, R 1 -Tel-Phl-Ph2-F J R'-Tel-Phl-Ph3-F, R ! -Tel-Phl-Npl-F, 
R^Tel-Phl-Npl-F, R^Tel-Phl-NpS-F, R 1 -Tel-Phl-Np4-F, R 1 -Te2-Phl-Phl-F, 
R 1 -Te2-Phl-Ph2-F, R 1 -Te2-Phl-Ph3-F, R 1 -Te2-Phl-Npl-F, R 1 -Te2-Phl-Np2-F, 
5 R 1 -Te2-Phl-Np3-F, R 1 -Te2-Phl-Np4-F, 

R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Ph2-F, R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Ph3 -F, R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Np 1 -F, 
R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Np2-F, R'-Tel -Phi -CH 2 CH 2 -Np3-F, R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Np4-F, 
R 1 -Te2-Phl-CH 2 CH 2 -Plil-F, R 1 -Te2-Phl-CH 2 CH 2 -Ph2-F, R 1 -Te2-Phl-CH 2 CH 2 -Ph3-F, 
R 1 -Te2-Phl-CH 2 CH 2 -Npl-F, R 1 -Te2-Phl-CH 2 CH 2 -Np2-F, R 1 -Te2-Phl-CH 2 CH 2 -Np3-F, 

10 R 1 -Te2-Phl-CH 2 CH 2 -Np4-F, 

R 1 -Tel-Phl-feC-Ph2-F, R^Tel-Phl-OC-Pbtf-F, R^Tel-Phl-OC-Npl-F, 
R 1 -Tel-Phl-C=C-Np2-F, R^Tel-Phl-OC-NpS-F, R 1 -Tel-Phl-C=C-Np4-F, 
R 1 -Te2-Phl -CsC-Phl-F, R 1 -Te2-Phl -C=C-Ph2-F, R 1 -Te2-Phl -C=C-Ph3-F, 
R'^-Phl-OC-Npl-F, R 1 -Te2-Phl-C=C-Np2-F, R 1 -Te2-Phl-C^C-Np3-F, 

15 R 1 -Te2-Phl-C=C-Np4-F, 

R^Tel-Pl^-Phl-F, R 1 -Tel-Ph2-Ph2-F, R 1 -Tel-Ph2-Ph3-F, R 1 -Tel-Ph2-Npl-F, 
R 1 -Tel-Ph2-Np2-F, R 1 -Tel-Ph2-Np3-F, R 1 -Tel-Ph2-Np4-F, R 1 -Te2-Ph2-Phl-F, 
R 1 -Te2-Ph2-Ph2-F, R 1 -Te2-Ph2-Ph3-F, R 1 -Te2-Ph2-Npl-F, R , -Te2-Ph2-Np2-F, 
R 1 -Te2-Ph2-Np3-F, R I -Te2-Ph2-Np4-F, 

20 R'-Tel-Pl^-CHsCHs-Pl^-F, R 1 -Tel-Ph2-CH 2 CH 2 -Ph3-F, R 1 -Tel-Ph2-CH 2 CH 2 -Npl-F, 
R 1 -Tel-Ph2-CH 2 CH 2 -Np2-F, R'-Tel -Ph2-CH 2 CH 2 -Np3-F, R 1 -Tel-Ph2-CH 2 CH 2 -Np4-F, 
R 1 -Te2-Ph2-CH 2 CH 2 -Ph 1 -F, R 1 -Te2-Ph2-CH 2 CH 2 -Ph2-F, R 1 -Te2-Ph2-CH 2 CH 2 -Ph3-F, 
R 1 -Te2-Ph2-CH 2 CH 2 -Np 1 - F, R 1 -Te2-Ph2-CH 2 CH 2 -Np2-F, R 1 -Te2-Ph2-CH 2 CH 2 -Np3 -F, 
R 1 -Te2-Ph2-CH 2 CH 2 -Np4-F, 
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R 1 -Tel-Ph2-C=C-Ph2-F, R^Tel-Pl^-OC-Pltf-F, R 1 -Te2-Ph2-C=C-Phl-F, 
R 1 -Te2-Ph2-C=C-Ph2-F, R 1 -Te2-Ph2-C=C-Ph3-F, 

R^-Tel-Plri-Phl-F, R 1 -Tel-Ph3-Ph2-F, R^Tel-PhS-Plrf-F, R'-Tel-Plri-Npl-F, 
R 1 -Tel-Ph3-Np2-F, R^Tel-Pltf-NpS-F, R 1 -Tel-Ph3-Np4-F, R 1 -Te2-Ph3-Phl-F, 
5 R 1 -Te2-Ph3-Ph2-F, R 1 -Te2-Ph3-Ph3-F, R 1 -Te2-Ph3-Npl-F, R 1 -Te2-Ph3-Np2-F, 
R 1 -Te2-Ph3-Np3-F, R 1 -Te2-Ph3-Np4-F, 

R 1 -Tel-Ph3-CH 2 CH 2 -Ph2-F, R 1 -Tel-Ph3-CH 2 CH 2 -Ph3-F, R^Tel-PhS-CFfcCHs-Npl-F, 
O R 1 -Tel-Ph3-CH 2 CH 2 -Np2-F, R'-Tel-Pltf-CHzCKb-NpS-F, R 1 -Tel-Ph3-CH 2 CH 2 -Np4-F, 

t R 1 -Te2-Ph3-CH 2 CH 2 -Phl-F, R 1 -Te2-Ph3-CH 2 CH 2 -Ph2-F, R 1 -Te2-Ph3-CH 2 CH 2 -Ph3-F, 

|j 10 R 1 -Te2-Ph3-CH 2 CH 2 -Npl-F, R 1 -Te2-Ph3-CH 2 CH 2 -Np2-F, R 1 -Te2-Ph3-CH 2 CH 2 -Np3-F, 
% R 1 -Te2-Ph3-CH 2 CH 2 -Np4-F, 

f=* R 1 -Tel-Ph3- 0s C-Ph2-F, RLTel-PhS-C^C-Pltf-F, R 1 -Te2-Ph3-C=C-Phl-F, 

7 R 1 -Te2-Ph3-C=C-Ph2-F, R 1 -Te2-Ph3-C=C-Ph3-F, 

U R^Tel-Npl-Phl-F, R 1 -Tel-Npl-Ph2-F, R^Tel-Npl-PhS-F, ^-762-^1 -Phi -F, 

1 5 R 1 -Te2-Np 1 -Ph2-F, R 1 -Te2-Npl-Ph3-F, 

R L -Te 1 -Np 1 -CH 2 CH 2 -Ph2-F, R 1 -Te 1 -Npl -CH 2 CH 2 -Ph3-F, R 1 -Te2-Np 1 -CH 2 CH 2 -Ph 1 -F, 
R 1 -Te2-Npl -CH 2 CH 2 -Ph2-F, R 1 -Te2-Npl-CH 2 CH 2 -Ph3-F, 
R L -Tel-Np2-Phl-F, R 1 -Tel-Np2-Ph2-F, R^Tel-^-PhS-F, R 1 -Te2-Np2-Phl-F, 
R'-Te2-Np2-Ph2-F, R 1 -Te2-Np2-Ph3-F, 
20 R'-Te 1 -Np2-CH 2 CH 2 -Ph2-F, R'-Tel -Np2-CH 2 CH 2 -Ph3-F, R 1 -Te2-Np2-CH 2 CH 2 -Phl-F, 
R 1 -Te2-Np2-CH 2 CH 2 -Ph2-F, R 1 -Te2-Np2-CH 2 CH 2 -Ph3-F, 
R^Tel-NpS-Phl-F, R 1 -Tel-Np3-Ph2-F, R^Tel-NpS-PhS-F, ^-162^3^1^, 
R 1 -Te2-Np3-Ph2-F, R 1 -Te2-Np3-Ph3-F, 

R 1 -Tel-Np3-CH 2 CH 2 -Ph2-F, R 1 -Tel-Np3-CH 2 CH 2 -Ph3-F, R 1 -Te2-Np3-CH 2 CH 2 -Phl-F, 
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R 1 -Te2-Np3-CH 2 CH 2 -Ph2-F, R 1 -Te2-Np3-CH 2 CH 2 -Ph3-F, 
R 1 -Tel-Np4-Phl-F, R 1 -Tel-Np4-Ph2-F, R 1 -Tel-Np4-Ph3-F, R 1 -Te2-Np4-Phl-F, 
R 1 -Te2-Np4-Ph2-F, R 1 -Te2-Np4-Ph3-F, 

R 1 -Tel-Np4-CH 2 CH 2 -Ph2-F, R'-Tel -Np4-CH 2 CH 2 -Ph3-F, R 1 -Te2-Np4-CH 2 CH 2 -Ph 1 -F, 
5 R 1 -Te2-Np4-CH 2 CH 2 -Ph2-F, R'-Te2-Np4-CH 2 CH 2 -Ph3-F, 

R^Tel-CHzCHi-Phl-Phl-F, R 1 -Tel-CH 2 CH 2 -Phl-Ph2-F, R^Tel-CHzCHz-Phl-PhS-F, 
R 1 -Te 1 -CH 2 CH 2 -Ph 1 -Np 1 -F, R 1 -Te 1 -CH 2 CH 2 -Ph 1 -Np2-F, R*-Te 1 -CH 2 CH 2 -Ph 1 -Np3 -F, 
R 1 -Tel-CH 2 CH 2 -Phl-Np4-F, R 1 -Te2-CH 2 CH 2 -Phl-Phl-F, R 1 -Te2-CH 2 CH 2 -Phl-Ph2-F, 
J R 1 -Te2-CH 2 CH 2 -Phl-Ph3-F, R 1 -Te2-CH 2 CH 2 -Phl-Npl-F, R 1 -Te2-CH 2 CH 2 -Phl-Np2-F, 

{- 10 R 1 -Te2-CH 2 CH 2 -Phl-Np3-F, R 1 -Te2-CH 2 CH 2 -Phl-Np4-F, R I -Tel-CH 2 CH 2 -Ph2-Phl-F, 
R 1 -Tel-CH 2 CH 2 -Ph2-Ph2-F, R 1 -Tel-CH 2 CH 2 -Ph2-Ph3-F, R 1 -Tel-CH 2 CH 2 -Ph2-Npl-F, 
f R 1 -Tel-CH 2 CH 2 -Ph2-Np2-F, R 1 -Tel-CH 2 CH 2 -Ph2-Np3-F, R 1 -Tel-CH 2 CH 2 -Ph2-Np4-F, 

% R 1 -Te2-CH 2 CH 2 -Ph2-Phl-F, R 1 -Te2-CH 2 CH 2 -Ph2-Ph2-F, R 1 -Te2-CH 2 CH 2 -Ph2-Ph3-F, 

g R 1 -Te2-CH 2 CH 2 -Ph2-Np 1 -F, R 1 -Te2-CH 2 CH 2 -Ph2-Np2-F, R I -Te2-CH 2 CH 2 -Ph2-Np3-F, 

15 R 1 -Te2-CH 2 CH 2 -Ph2-Np4-F, R'-Tel -CH 2 CH 2 -Ph3-Phl-F, R 1 -Tel-CH 2 CH 2 -Ph3-Ph2-F, 
R 1 -Te 1 -CH 2 CH 2 -Ph3 -Ph3-F, R 1 -Te 1 -CH 2 CH 2 -Ph3 -Np 1 -F, R 1 -Te 1 -CH 2 CH 2 -Ph3 -Np2-F, 
R'-Tel-CHiCFfc-Pltf-NpS-F, R 1 -Tel-CH 2 CH 2 -Ph3-Np4-F, R 1 -Te2-CH 2 CH 2 -Ph3-Phl-F, 
R 1 -Te2-CH 2 CH 2 -Ph3 -Ph2-F, R 1 -Te2-CH 2 CH 2 -Ph3 -Ph3-F, R 1 -Te2-CH 2 CH 2 -Ph3 -Np 1 -F, 
R 1 -Te2-CH 2 CH 2 -Ph3-Np2-F, R 1 -Te2-CH 2 CH 2 -Ph3-Np3-F, R 1 -Te2-CH 2 CH 2 -Ph3-Np4-F, 
20 R'-Tel-CFbCF^-Npl-Phl-F, R'-Tel-CFfcCFfc-Npl-PliZ-F, R'-Tel-CBbCF^-Npl-PhS-F, 
R 1 -Te2-CH 2 CH 2 -Np 1 -Ph 1 -F, R 1 -Te2-CH 2 CH 2 -Npl -Ph2-F, R 1 -Te2-CH 2 CH 2 -Np 1 -Ph3 -F, 
R 1 -Te 1 -CH 2 CH 2 -Np2-Ph 1 -F, R 1 -Tel-CH 2 CH 2 -Np2-Ph2-F, R 1 -Tel-CH 2 CH 2 -Np2-Ph3-F, 
R 1 -Te2-CH 2 CH 2 -Np2-Phl-F, R 1 -Te2-CH 2 CH 2 -Np2-Ph2-F, R i -Te2-CH 2 CH 2 -Np2-Ph3-F, 
R 1 -Te 1 -CH 2 CH 2 -Np2-CH 2 CH 2 -Ph2-F, R 1 -Te 1 -CH 2 CH 2 -Np2-CH 2 CH 2 -Ph3 -F, 
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R'-Tel-CHiC^-^-CHsCHb-Phl-F, R 1 -Te2-CH 2 CH2-Np2-CH 2 CH2-Ph2-F, 
R 1 -Te2-CH 2 CH 2 -Np2-CH 2 CH 2 -Ph3-F, 

R'-Tel-CHjCHa-NpS-Phl-F, R 1 -Tel -CH 2 CH 2 -Np3-Ph2-F, R^Tel-C^CHk-NpS-Plri-F, 
R 1 -Te2-CH 2 CH 2 -Np3-Phl-F, R 1 -Te2-CH 2 CH 2 -Np3-Ph2-F, R 1 -Te2-CH 2 CH 2 -Np3-Ph3-F, 
5 R'-Tel-CFfeCHb^-Phl-F, R 1 -Tel-CH 2 CH 2 -Np4-Ph2-F, R^Tel-CHsCHz-N^-Pltf-F, 
R*-Te 1 -C=C-Phl -Phi -F, R*-Te 1 -OC-Phl -PK2-F, R 1 -Te 1 -C-C-Phl -Ph3 -F, 
R 1 -Te2-OC-Phl -Phi -F, R 1 -Te2-C=C-Phl -Ph2-F, R 1 -Te2-OC-Phl -Ph3 -F, 
0 R 1 -Tel-C=C-Ph2-Phl-F, R 1 -Tel-C=C-Ph2-Ph2-F, R^Tel-C^C-Pl^-PhS-F, 

f R 1 -Te2-C-C-Ph2-Phl-F, R 1 -Te2-OC-Ph2-Ph2-F, R 1 -Te2-C=C-Ph2-Ph3-F, 

U 10 R^Tel-C^C-Pltf-Phl-F, R^Tel-OC-Pltf-Pl^-F, R^Tel-C^C-PhS-Pltf-F, 

w 

m R 1 -Te2-C=C-Ph3-Phl-F, R 1 -Te2-OC-Ph3-Ph2-F, R 1 -Te2-C=C-Ph3-Ph3-F, 

J!! in the case in which n a = n b = 0, and n° = n d = 1, and Z is a cyano group, 

% R'-Tel-Cy-Phl-CN, R 1 -Tel-Cy-Ph2-CN, R^Tel-Cy-Pltf-CN, R^Tel-Cy-Npl-CN, 

E R 1 -Tel-Cy-Np2-CN, R^Tel-Cy-NpS-CN, R^Tel-Cy-Np^CN, R 1 -Te2-Cy-Phl-CN, 

15 R 1 -Te2-Cy-Ph2-CN, R 1 -Te2-Cy-Ph3-CN, R 1 -Te2-Cy-Npl-CN, R 1 -Te2-Cy-Np2-CN, 
R 1 -Te2-Cy-Np3 -CN, R 1 -Te2-Cy-Np4-CN, 

R^Tel-Cy-CHzCH^Pl^-CN, R^Tel-Cy-CFbCHa-PhS-CN, R^Tel-Cy-CFfeCHz-Npl-CN, 
R 1 -Tel-Cy-CH 2 CH 2 -Np2-CN, R ! -Tel -Cy-CH 2 CH 2 -Np3-CN, R 1 -Tel-Cy-CH 2 CH 2 -Np4-CN, 
R 1 -Te2-Cy-CH 2 CH 2 -Phl-CN, R 1 -Te2-Cy-CH 2 CH 2 -Ph2-CN, R'-Tel-Cy-CH.CHa-PhS-CN. 
20 R 1 -Te2-Cy-CH 2 CH 2 -Npl -CN, R 1 -Te2-Cy-CH 2 CH 2 -Np2-CN, R 1 -Te2-Cy-CH 2 CH 2 -Np3-CN, 
R 1 -Te2-Cy-CH 2 CH 2 -Np4-CN, R ! -Tel -CH 2 CH 2 -Cy-Phl -CN, R 1 -Te 1 -CH 2 CH 2 - Cy-Ph2 - CN, 
R 1 -Te 1 -CH 2 CH 2 -Cy-Ph3 -CN, R 1 -Te 1 -CH 2 CH 2 -Cy-Np 1 -CN, R 1 -Te 1 -CH 2 CH 2 -Cy-Np2-CN, 
R^Tel-CHsCH^Cy-NpS-CN, R 1 -Tel-CH 2 CH 2 -Cy-Np4-CN, R 1 -Te2-CH 2 CH 2 -Cy-Phl-CN, 
R 1 -Te2-CH 2 CH 2 -Cy-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Cy-Ph3-CN, R 1 -Te2-CH 2 CH 2 -Cy-Npl -CN, 
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R 1 -Te2-CH 2 CH 2 -Cy-Np2-CN, R 1 -Te2-CH 2 CH 2 -Cy-Np3-CN, R 1 -Te2-CH 2 CH 2 -Cy-Np4-CN, 
R L -Te 1 -CH 2 CH 2 -Cy-CH 2 CH 2 -Ph2-CN, 

R 1 -Tel -Phi -Phi -CN, R 1 -Tel-Phl-Ph2-CN, R^Tel-Phl-Pltf-CN, 

R^Tel-Phl-Npl-CN, R 1 -Tel-Phl-Np2-CN, R^Tel-Phl-NpS-CN, 
5 R 1 -Tel-Phl-Np4-CN, R 1 -Te2-Ph 1 -Ph 1 -CN, R 1 -Te2-Phl-Ph2-CN, 

R 1 -Te2-Phl-Ph3-CN, R 1 -Te2-Phl-Npl-CN, R 1 -Te2-Phl-Np2-CN, 

R 1 -Te2-Phl -Np3-CN, R 1 -Te2-Phl -Np4-CN, 

R^Tel-Phl-CH^Hz-Pl^-CN, R^Tel-Phl-CHzCH^Pltf-CN, 

R 1 -Te 1 -Ph 1 -CH 2 CH 2 -Np 1 -CN, R*-Te 1 -Phi -CH 2 CH 2 -Np2-CN, 
10 R^Tel-Phl-C^CHi-NpS-CN, R 1 -Tel-Phl-CH 2 CH 2 -Np4-CN, 

R 1 -Te2-Phl-CH 2 CH 2 -Phl-CN, R 1 -Te2-Phl -CH 2 CH 2 -Ph2-CN, 

R 1 -Te2-Phl-CH 2 CH 2 -Ph3-CN, R 1 -Te2-Phl -CH 2 CH 2 -Npl -CN, 

R 1 -Te2-Phl -CH 2 CH 2 -Np2-CN, R 1 -Te2-Ph 1 -CH 2 CH 2 -Np3 -CN, 

R 1 -Te2-Phl -CH 2 CH 2 -Np4-CN, 
15 R 1 -Tel-Phl-C=C-Ph2-CN, R^Tel-Phl-C^C-Pltf-CN, R 1 -Te2-Phl-C=C-Phl-CN, 

R 1 -Te2-Phl -C=C-Ph2-CN, R 1 -Te2-Phl -C=C-Ph3-CN, 

R^Tel-Pl^-Phl-CN, R 1 -Tel-Ph2-Ph2-CN, R^Tel-Pl^-Pltf-CN, 

R^Tel-Pltf-Npl-CN, R 1 -Tel-Ph2-Np2-CN, R'-Tel-Pl^-NpS-CN, 

R 1 -Tel-Ph2-Np4-CN, R 1 -Te2-Ph2-Phl-CN, R 1 -Te2-Ph2-Ph2-CN, 
20 R 1 -Te2-Ph2-Ph3-CN, R 1 -Te2-Ph2-Npl-CN, R 1 -Te2-Ph2-Np2-CN, 

R 1 -Te2-Ph2-Np3-CN, R 1 -Te2-Ph2-Np4-CN, 

R ! -Tel -Ph2-CH 2 CH 2 -Ph2-CN, R^Tel -Ph2-CH 2 CH 2 -Ph3-CN, 

R 1 -Tel -Ph2-CH 2 CH 2 -Np 1 -CN, R*-Te 1 -Ph2-CH 2 CH 2 -Np2-CN 5 

R 1 -Tel -Ph2-CH 2 CH 2 -Np3-CN, R ! -Tel -Ph2-CH 2 CH 2 -Np4-CN, 
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R 1 -Te2-Ph2-CH 2 CH 2 -Phl-CN, R 1 -Te2-Ph2-CH 2 CH 2 -Ph2-CN, 
R 1 -Te2-Ph2-CH 2 CH 2 -Ph3-CN, R 1 -Te2-Ph2-CH 2 CH 2 -Np 1 -CN, 
R 1 -Te2-Ph2-CH 2 CH 2 -Np2-CN, R 1 -Te2-Ph2-CH 2 CH 2 -Np3-CN, 
R 1 -Te2-Ph2-CH 2 CH 2 -Np4-CN, 
5 R 1 -Tel-Ph2-C=C-Ph2-CN 5 R 1 -Tel-Ph2-C=C-Ph3-CN, R 1 -Te2-Ph2-C=C-Phl-CN, 
R 1 -Te2-Ph2-C=C-Ph2-CN , R 1 -Te2-Ph2-C=C-Ph3 -CN, 
R^Tel-PM-Phl-CN, R 1 -Tel-Ph3-Ph2-CN, R 1 -Tel-Ph3-Ph3-CN, 
O R^Tel-Plrf-Npl-CN, R 1 -Tel-Ph3-Np2-CN, R'-Tel-Pltf-NpS-CN, 

£ R 1 -Tel-Ph3-Np4-CN, R 1 -Te2-Ph3-Phl-CN, R 1 -Te2-Ph3-Ph2-CN, 

= y 

10 R 1 -Te2-Ph3-Ph3-CN, R 1 -Te2-Ph3-Npl-CN, R 1 -Te2-Ph3-Np2-CN, 

J R 1 -Te2-Ph3-Np3-CN, R 1 -Te2-Ph3-Np4-CN, 

U R 1 -Tel-Ph3-CH 2 CH 2 -Ph2-CN, R 1 -Tel-Ph3-CH 2 CH 2 -Ph3-CN, 

11 = 

W R'-Tel-Pltf-CEbCHrNpl-CN, R 1 -Tel-Ph3-CH 2 CH 2 -Np2-CN, 

;j R i. Tel _p h3 . CH2CH2 _ Np3 . CN5 R 1 .Tel-Ph3-CH 2 CH 2 -Np4-CN, 

1 5 R 1 -Te2-Ph3-CH 2 CH 2 -Phl -CN, R 1 -Te2-Ph3-CH 2 CH 2 -Ph2-CN, 
R 1 -Te2-Ph3-CH 2 CH 2 -Ph3-CN, R 1 -Te2-Ph3-CH 2 CH 2 -Npl -CN, 
R 1 -Te2-Ph3-CH 2 CH 2 -Np2-CN, R 1 -Te2-Ph3-CH 2 CH 2 -Np3-CN, 
R 1 -Te2-Ph3-CH 2 CH 2 -Np4-CN, 

R 1 -Tel-Ph3-C=C-Ph2-CN, R^Tel-PhS-C^C-Pltf-CN, 
20 R^Tel-Npl-Phl-CN, R 1 -Tel-Npl-Ph2-CN, R^Tel-Npl-Pltf-CN, 
R 1 -Te 1 -Np 1 -CH 2 CH 2 -Ph2-CN, R 1 -Te 1 -Np 1 -CH 2 CH 2 -Ph3 -CN, 
R 1 -Te2-Npl-CH 2 CH 2 -Phl-CN, R 1 -Te2-Npl-CH 2 CH 2 -Ph2-CN, 
R 1 -Te2-Npl -CH 2 CH 2 -Ph3-CN, 

R 1 -Tel-Np2-Phl-CN, R 1 -Tel-Np2-Ph2-CN, R 1 -Tel-Np2-Ph3-CN, 
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R 1 -Te2-Np2-Phl-CN, R 1 -Te2-Np2-Ph2-CN, R 1 -Te2-Np2-Ph3-CN, 
R 1 -Te 1 -Np2-CH 2 CH 2 -Ph2-CN, R 1 -Te 1 -Np2-CH 2 CH 2 -Ph3 -CN, 
R 1 -Te2-Np2-CH 2 CH 2 -Phl -CN, R 1 -Te2-Np2-CH 2 CH 2 -Ph2-CN, 
R 1 -Te2-Np2-CH 2 CH 2 -Ph3-CN, 
5 R^Tel-NpS-Phl-CN, R 1 -Tel-Np3-Ph2-CN, R'-Tel-NpS-Pltf-CN, 
R 1 -Te2-Np3-Phl-CN, R 1 -Te2-Np3-Ph2-CN, R 1 -Te2-Np3-Ph3-CN, 
R 1 -Tel-Np3-CH 2 CH 2 -Ph2-CN, R'-Tel-NpS-CHbCl^-Pltf-CN, 

n R 1 -Te2-Np3-CH 2 CH 2 -Phl-CN, R 1 -Te2-Np3-CH 2 CH 2 -Ph2-CN, 

J R 1 -Te2-Np3-CH 2 CH 2 -Ph3-CN, 

m 10 R 1 -Tel-Np4-Phl-CN, R 1 -Tel-Np4-Ph2-CN, R 1 -Tel-Np4-Ph3-CN, 
y R 1 -Te2-Np4-Phl-CN, R 1 -Te2-Np4-Ph2-CN ? R 1 -Te2-Np4-Ph3-CN, 

[, R 1 -Tel-Np4-CH 2 CH 2 -Ph2-CN, R 1 -Tel-Np4-CH 2 CH 2 -Ph3-CN, 

£ R 1 -Te2-Np4-CH 2 CH 2 -Phl-CN, R 1 -Te2-Np4-CH 2 CH 2 -Ph2-CN, 

m 

R 1 -Tel-CH 2 CH 2 -Phl-Phl-CN, R 1 -Tel-CH 2 CH 2 -Phl-Ph2-CN, 
15 R'-Tel-CtfeCI^-Phl-PhS-CN, R^Tel-CH^H^Phl-Npl-CN, 
R 1 -Tel-CH 2 CH 2 -Phl-Np2-CN, R^Tel-CH^Hz-Phl-NpS-CN, 
R 1 -Tel-CH 2 CH 2 -Phl-Np4-CN, R 1 -Te2-CH 2 CH 2 -Phl-Phl-CN, 
R 1 -Te2-CH 2 CH 2 -Phl-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Phl-Ph3-CN, 
R 1 -Te2-CH 2 CH 2 -Phl -Np 1 -CN, R 1 -Te2-CH 2 CH 2 -Phl -Np2-CN, 
20 R 1 -Te2-CH 2 CH 2 -Phl-Np3-CN, R 1 -Te2-CH 2 CH 2 -Phl-Np4-CN, 
R 1 -Te 1 -CH 2 CH 2 -Ph2-Phl -CN, R 1 -Te 1 -CH 2 CH 2 -Ph2-Ph2-CN, 
R 1 -Tel-CH 2 CH 2 -Ph2-Ph3-CN, R 1 -Tel-CH 2 CH 2 -Ph2-Npl-CN, 
R 1 -Te 1 -CH 2 CH 2 -Ph2-Np2-CN, R 1 -Te 1 -CH 2 CH 2 -Ph2-Np3 -CN, 
R J -Tel -CH 2 CH 2 -Ph2-Np4-CN, R 1 -Te2-CH 2 CH 2 -Ph2-Phl -CN, 
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R 1 -Te2-CH 2 CH 2 -Ph2-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Ph2-Ph3-CN, 
R 1 -Te2-CH 2 CH 2 -Ph2-Npl-CN, R 1 -Te2-CH 2 CH 2 -Ph2-Np2-CN, 
R 1 -Te2-CH 2 CH 2 -Ph2-Np3-CN, R 1 -Te2-CH 2 CH 2 -Ph2-Np4-CN, 
R*-Te 1 -CH 2 CH 2 -Ph3-Phl-CN, R*-Te 1 -CH 2 CH 2 -Ph3-Ph2-CN, 
5 R^Tel-Cf^CI^-Pltf-PhS-CN, R^Tel-CHzCKb-Pltf-Npl-CN, 
R'-Tel -CH 2 CH 2 -Ph3-Np2-CN, R'-Tel -CH 2 CH 2 -Ph3-Np3-CN, 
R 1 -Te 1 -CH 2 CH 2 -Ph3 -Np4-CN, R 1 -Te2-CH 2 CH 2 -Ph3 -Phi -CN, 
c R 1 -Te2-CH 2 CH 2 -Ph3-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Ph3-Ph3-CN, 

1 R 1 -Te2-CH 2 CH 2 -Ph3-Npl-CN, R 1 -Te2-CH 2 CH 2 -Ph3-Np2-CN, 

m 10 R 1 -Te2-CH 2 CH 2 -Ph3-Np3-CN,R 1 -Te2-CH 2 CH 2 -Ph3-Np4-CN, 

m 

W R'-Tel-CffeCHz-Npl-Phl-CN, R 1 -Tel-CH 2 CH 2 -Npl-Ph2-CN, 

j\ R 1 -Tel-CH 2 CH 2 -Npl-Ph3-CN, R 1 -Te2-CH 2 CH 2 -Npl-Phl-CN, 

R 1 -Te2-CH 2 CH 2 -Npl-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Npl-Ph3-CN 5 

■fx 

O R 1 -Tel-CH 2 CH 2 -Np2-Phl-CN, R 1 -Tel-CH 2 CH 2 -Np2-Ph2-CN, 

15 R 1 -Tel-CH 2 CH 2 -Np2-Ph3-CN, R 1 -Te2-CH 2 CH 2 -Np2-Phl-CN, 
R 1 -Te2-CH 2 CH 2 -Np2-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Np2-Ph3-CN, 
R 1 -Te 1 -CH 2 CH 2 -Np3 -Phi -CN, R 1 -Te 1 -CH 2 CH 2 -Np3 -Ph2-CN, 
R 1 -Te 1 -CH 2 CH 2 -Np3 -Ph3 -CN, R 1 -Te2-CH 2 CH 2 -Np3 -Ph 1 -CN, 
R 1 -Te2-CH 2 CH 2 -Np3-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Np3-Ph3-CN, 
20 R 1 -Tel-CH 2 CH 2 -Np4-Phl -CN, R'-Tel -CH 2 CH 2 -Np4-Ph2-CR 
R 1 -Tel-CH 2 CH 2 -Np4-Ph3-CN, R 1 -Te2-CH 2 CH 2 -Np4-Phl-CN, 
R 1 -Te2-CH 2 CH 2 -Np4-Ph2-CN, R 1 -Te2-CH 2 CH 2 -Np4-Ph3-CN, 
R 1 -Te 1 -C=C-Ph 1 -Ph 1 -CN, R 1 -Te 1 -C=C-Phl -Ph2-CN, R 1 -Te 1 -C=C-Ph 1 -Ph3 -CN, 
R'-Te2-C=C-Phl-Phl-CN, R 1 -Te2-C=C-Phl-Ph2-CN, R 1 -Te2-C=C-Phl-Ph3-CN, 
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R 1 -Te 1 -C=C-Ph2-Phl -CN, R 1 -Te 1 -OC-Ph2-Ph2-CN, R 1 -Te 1 -C=C-Ph2-Ph3 -CN, 
R 1 -Te2-C=C-Ph2-Phl -CN, R 1 -Te2-OC-Ph2-Ph2-CN, R 1 -Te2-C=C-Ph2-Ph3-CN, 
R^Tel-C^C-Pltf-Phl-CN, R^Tel-C^C-PhS-Pl^-CN, R'-Tel-OC-PhS-PhS-CN, 
R 1 -Te2-C=C-Ph3-Phl-CN, R 1 -Te2-C=C-Ph3-Ph2-CN, R 1 -Te2-C=C-Ph3-Ph3-CN, 
5 in the case in which n a = n b = 0, and n c = n d = 1 , and Z is a trifluoromethoxy group, 
R^Tel-Cy-Phl-OCFs, R^Tel-Cy-Pr^-OCFs, R 1 -Tel-Cy-Ph3-OCF 3 , 
R^Tel-Cy-Npl-OCFs, R 1 -Tel-Cy-Np2-OCF 3 , R^Tel-Cy-NpS-OCFs, 
R 1 -Tel-Cy-Np4-OCF 3 , R 1 -Te2-Cy-Phl-OCF 3 , R 1 -Te2-Cy-Ph2-OCF 3 , 
R 1 -Te2-Cy-Ph3-OCF 3 , R 1 -Te2-Cy-Npl-OCF 3 , R 1 -Te2-Cy-Np2-OCF 3 , 

10 R 1 -Te2-Cy-Np3-OCF 3 , R 1 -Te2-Cy-Np4-OCF 3 , 

R 1 -Tel-Cy-CH 2 CH 2 -Ph2-OCF3,R 1 -Tel-Cy-CH 2 CH 2 -Ph3-OCF 3 , 
R 1 -Tel-Cy-CH 2 CH2-Npl-OCF 3 , R 1 -Tel-Cy-CH 2 CH 2 -Np2-OCF 3 , 
R*-Te 1 -Cy-CH 2 CH 2 -Np3-OCF 3 , R'-Tel -Cy-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Te2-Cy-CH 2 CH2-Phl-OCF 3 ,R 1 -Te2-Cy-CH 2 CH 2 -Ph2-OCF 3 , 

1 5 R 1 -Te2-Cy-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Te2-Cy-CH 2 CH 2 -Npl -OCF 3 , 
R 1 -Te2-Cy-CH 2 CH 2 -Np2-OCF 3 , R 1 -Te2-Cy-CH 2 CH 2 -Np3-OCF 3 , 
R 1 -Te2-Cy-CH 2 CH 2 -Np4-OCF 3 , R l -Tel-CH 2 CH 2 -Cy-Phl -OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Cy-Ph2-OCF 3 , R 1 -Tel-CH 2 CH 2 -Cy-Ph3-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Cy-Npl-OCF 3s R 1 -Tel-CH 2 CH 2 -Cy-Np2-OCF 3 , 

20 R 1 -Tel-CH 2 CH 2 -Cy-Np3-OCF 3 , R 1 -Tel-CH 2 CH 2 -Cy-Np4-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Cy-Phl-OCF 3 ,R 1 -Te2-CH 2 CH 2 -Cy-Ph2-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Cy-Ph3-OCF 3 ,R 1 -Te2-CH 2 CH 2 -Cy-Npl-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Cy-Np2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Cy-Np3-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Cy-Np4-OCF 3 , 
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R^Tel-Phl-Phl-OCFs, R , -Tel-Phl-Ph2-OCF 3 , R^Tel-Phl-PhS-OCFs, 
R^Tel-Phl-Npl-OCFs, R 1 -Tel-Phl-Np2-OCF 3 , R'-Tel-Phl-NpS-OCFs, 
R^Tel-Phl-Np^OCFa, R 1 -Te2-Phl-Phl-OCF 3 , R 1 -Te2-Phl-Ph2-OCF 3 , 
R I -Te2-Phl-Ph3-OCF 3 , R 1 -Te2-Phl-Npl-OCF 3 , R 1 -Te2-Phl -Np2-OCF 3 , 
5 R 1 -Te2-Phl-Np3-OCF 3 , R 1 -Te2-Phl-Np4-OCF 3 , 

R 1 -Tel-Phl-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Tel-Phl-CH 2 CH 2 -Ph3-OCF 3 , 
R'-Tel-Phl -CH 2 CH 2 -Npl -OCF 3 , R'-Tel -Phi -CH 2 CH 2 -Np2-OCF 3 , 
R 1 -Tel-Phl-CH 2 CH 2 -Np3-OCF 3 ,R 1 -Tel-Phl-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Te2-Phl-CH 2 CH 2 -Phl-OCF 3 , R 1 -Te2-Phl-CH 2 CH 2 -Ph2-OCF 3> 
10 R 1 -Te2-Phl-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Te2-Phl-CH 2 CH 2 -Npl-OCF 3 , 
R 1 -Te2-Phl-CH 2 CH 2 -Np2-OCF 3 , R 1 -Te2-Phl-CH 2 CH 2 -Np3-OCF 3 , 
R 1 -Te2-Phl-CH 2 CH 2 -Np4-OCF 3 , 

R 1 -Tel-Phl-C=C-Ph2-OCF 3 , R 1 -Tel-Phl-C=C-Ph3-OCF 3 , 
R 1 -Te2-Phl-C=C-Phl-OCF 3 , R 1 -Te2-Phl-OC-Ph2-OCF 3 , 

15 R 1 -Te2-Phl-C=C-Ph3-OCF 3 , 

R 1 -Tel-Ph2-Phl-OCF 3 , R 1 -Tel-Ph2-Ph2-OCF 3 , R 1 -Tel-Ph2-Ph3-OCF 3 , 
R 1 -Tel-Ph2-Npl-OCF 3 , R 1 -Tel-Ph2-Np2-OCF 3 , R 1 -Tel-Ph2-Np3-OCF 3 , 
R 1 -Tel-Ph2-Np4-OCF 3 , R 1 -Te2-Ph2-Phl-OCF 3 , R , -Te2-Ph2-Ph2-OCF 3 , 
R 1 -Te2-Ph2-Ph3-OCF 3 , R 1 -Te2-Ph2-Npl-OCF 3 , R 1 -Te2-Ph2-Np2-OCF 3 , 

20 R 1 -Te2-Ph2-Np3-OCF 3 , R 1 -Te2-Ph2-Np4-OCF 3 , 

R 1 -Te 1 -Ph2-CH 2 CH 2 -Ph2-OCF 3 , R^Te 1 -Ph2-CH 2 CH 2 -Ph3 -OCF 3 , 
R 1 -Te 1 -Ph2-CH 2 CH 2 -Np 1 -OCF 3 , R ! -Te 1 -Ph2-CH 2 CH 2 -Np2-OCF 3 , 
R 1 -Tel-Ph2-CH 2 CH 2 -Np3-OCF 3; R 1 -Tel-Ph2-CH 2 CH 2 -Np4-OCF 3 , 
R 1 -Te2-Ph2-CH 2 CH 2 -Phl -OCF 3 , R 1 -Te2-Ph2-CH 2 CH 2 -Ph2-OCF 3 , 
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R 1 -Te2-Ph2-CH 2 CH2-Ph3-OCF3,R 1 -Te2-Ph2-CH 2 CH2-Npl-OCF3, 
R 1 -Te2-Ph2-CH 2 CH 2 -Np2-OCF 3 , R 1 -Te2-Ph2-CH 2 CH 2 -Np3-OCF 3 , 
R 1 -Te2-Ph2-CH 2 CH 2 -Np4-OCF 3 , 

R^Tel -Ph2-C=C-Ph2-OCF 3 , R^Tel -Ph2-C=C-Ph3-OCF 3 , 
5 R 1 -Te2-Ph2-OC-Phl-OCF 3 , R 1 -Te2-Ph2-OC-Ph2-OCF 3 , 
R 1 -Te2-Ph2-C=C-Ph3-OCF 3 , 

R 1 -Tel-Ph3-Phl-OCF 3 , R 1 -Tel-Ph3-Ph2-OCF 3 , R 1 -Tel-Ph3-Ph3-OCF 3 , 
Cj R 1 -Tel-Ph3-Npl-OCF 3 , R l -Tel-Ph3-Np2-OCF 3 , R 1 -Tel-Ph3-Np3-OCF 3 , 

S R 1 -Tel-Ph3-Np4-OCF 3 , R 1 -Te2-Ph3-Phl-OCF 3 , R 1 -Te2-Ph3-Ph2-OCF 3 , 

|j 10 R I -Te2-Ph3-Ph3-OCF 3 , R 1 -Te2-Ph3-Npl-OCF 3 , R 1 -Te2-Ph3-Np2-OCF 3 , 
ll R 1 -Te2-Ph3-Np3-OCF 3 , R 1 -Te2-Ph3-Np4-OCF 3 , 

H R 1 -Tel-Ph3-CH 2 CH2-Ph2-OCF 35 R^Tel-PhS-CFfeCI^-PhS-OCFs, 

rij 

I R^Tel-PhS-CFfeCFfe-Npl-OCFs, R 1 -Tel-Ph3-CH 2 CH 2 -Np2-OCF 3 , 

g R 1 -Tel-Ph3-CH 2 CH 2 -Np3-OCF 3 , R'-Tel-PhS-CHiCHz^-OCFs, 

1 5 R 1 -Te2-Ph3-CH 2 CH 2 -Phl -OCF 3 , R 1 -Te2-Ph3-CH 2 CH 2 -Ph2-OCF 3 , 
R 1 -Te2-Ph3-CH 2 CH 2 -Ph3-OCF 3 , R 1 -Te2-Ph3-CH 2 CH 2 -Npl-OCF 3 , 
R 1 -Te2-Ph3-CH 2 CH 2 -Np2-OCF 3 , R 1 -Te2-Ph3-CH 2 CH 2 -Np3-OCF 3 , 
R 1 -Te2-Ph3-CH 2 CH 2 -Np4-OCF 3 , 

R 1 -Tel-Ph3-C=C-Ph2-OCF 3 , R 1 -Tel-Ph3-C=C-Ph3-OCF 3 , 
20 R'-Te2-Ph3-C=C-Phl-OCF 3 , R 1 -Te2-Ph3-OC-Ph2-OCF 3 , 
R 1 -Te2-Ph3-C=C-Ph3-OCF 3 , 

R 1 -Tel-Npl-Phl-OCF 3 , R 1 -Tel-Npl-Ph2-OCF 3 , R^Tel-Npl-Pltf-OCFg, 
R 1 -Te2-Npl-Phl-OCF 3 , R 1 -Te2-Npl-Ph2-OCF 3 , R 1 -Te2-Npl-Ph3-OCF 3 , 
R^Tel -Npl -CH 2 CH 2 -Ph2-OCF 3 , R^Tel -Npl-CH 2 CH 2 -Ph3-OCF 3 , 
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^^-Npl-CHaCHz-Phl-OCFa, R 1 -Te2-Npl-CH 2 CH 2 -Ph2-OCF 3 , 
R 1 -Te2-Npl -CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Tel-Np2-Phl-OCF 3 , R 1 -Tel-Np2-Ph2-OCF 3 , R 1 -Tel-Np2-Ph3-OCF 3 , 

R 1 -Te2-Np2-Phl-OCF 3 , R 1 -Te2-Np2-Ph2-OCF 3 , R 1 -Te2-Np2-Ph3-OCF 3 , 
5 R^Tel-^-CHaCHz-Phl-OCFa, R 1 -Tel-Np2-CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Te2-Np2-CH 2 CH 2 -Phl -OCF 3 , R 1 -Te2-Np2-CH 2 CH 2 -Ph2-OCF 3 , 

R 1 -Te2-Np2-CH 2 CH 2 -Ph3 -OCF 3 , 
O R'-Tel-NpS-Phl-OCFs, R 1 -Tel-Np3-Ph2-OCF 3 , R 1 -Tel-Np3-Ph3-OCF 3 , 

f R 1 -Te2-Np3-Phl-OCF 3 , R 1 -Te2-Np3-Ph2-OCF 3 , R 1 -Te2-Np3-Ph3-OCF 3 , 

|i 10 R 1 -Tel-Np3-CH 2 CH 2 -Ph2-OCF 3 ,R 1 -Tel-Np3-CH 2 CH 2 -Ph3-OCF 3 , 
| R 1 -Te2-Np3-CH 2 CH 2 -Phl-OCF 3 , R'^-NpS-CHbCHi-Pitf-OCFs, 

k = R i -Te2-Np3-CH 2 CH 2 -Ph3-OCF 3 , 

2* R 1 -Tel-Np4-Phl-OCF 3 , R 1 -Tel-Np4-Ph2-OCF 3 , R 1 -Tel-Np4-Ph3-OCF 3 , 

2 R 1 -Te2-Np4-Phl -OCF 3 , R 1 -Te2-Np4-Ph2-OCF 3 , R 1 -Te2-Np4-Ph3-OCF 3 , 

15 R 1 -Tel-Np4-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Tel-Np4-CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Te2-Np4-CH 2 CH 2 -Phl -OCF 3 , R 1 -Te2-Np4-CH 2 CH 2 -Ph2-OCF 3 , 

R 1 -Te2-Np4-CH 2 CH 2 -Ph3-OCF 3 , 

R 1 -Tel-CH 2 CH 2 -Phl-Phl-OCF 3 , R 1 -Tel-CH 2 CH 2 -Phl-Ph2-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Phl-Ph3-OCF 3 , R'-Te 1 -CH 2 CH 2 -Ph 1 -Np 1 -OCF 3 , 
20 R 1 -Tel-CH 2 CH 2 -Phl-Np2-OCF 3 , R 1 -Tel-CH 2 CH 2 -Phl-Np3-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Phl-Np4-OCF 3 , R 1 -Te2-CH 2 CH 2 -Phl-Phl-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Phl-Ph2-OCF 3 ,R 1 -Te2-CH 2 CH 2 -Phl-Ph3-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Phl -Npl -OCF 3 , R 1 -Te2-CH 2 CH 2 -Phl -Np2-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Phl-Np3-OCF 3 , R 1 -Te2-CH 2 CH 2 -Phl -Np4-OCF 3 , 
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R 1 -Tel-CH 2 CH2-Ph2-Phl-OCF3,R 1 -Tel-CH 2 CH2-Ph2-Ph2-OCF 3 , 
R 1 -Te 1 -CH 2 CH 2 -Ph2-Ph3-OCF 3 , R 1 -Te 1 -CH 2 CH 2 -Ph2-Np 1 -OCF 3 , 
R 1 -Tel-CH 2 CH2-Ph2-Np2-OCF 35 R 1 -Tel-CH 2 CH 2 -Ph2-Np3-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Ph2-Np4-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph2-Phl-OCF 3 , 
5 R 1 -Te2-CH 2 CH 2 -Ph2-Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph2-Ph3-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Ph2-Npl-OCF3,R 1 -Te2-CH 2 CH 2 -Ph2-Np2-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Ph2-Np3-OCF 3 ,R 1 -Te2-CH 2 CH 2 -Ph2-Np4-OCF 3 , 
£j R^Tel-CHiCHz-PhS-Phl-OCFa, R 1 -Tel-CH 2 CH 2 -Ph3-Ph2-OCF 3 , 

|j R 1 -Tel-CH 2 CH 2 -Ph3-Ph3-OCF 3 , R I -Te2-CH 2 CH 2 -Ph3-Phl-OCF 3 , 

3 10 R 1 -Te2-CH 2 CH 2 -Ph3-Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph3-Ph3-OCF 3 , 
s " R 1 -Te2-CH 2 CH 2 -Ph3-Npl-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph3-Np2-OCF 3 , 

jjj R 1 -Te2-CH 2 CH 2 -Ph3-Np3-OCF 3 , R 1 -Te2-CH 2 CH 2 -Ph3-Np4-OCF 3 , 

Hi 

'2 R 1 -Tel-CH 2 CH 2 -Npl-Phl-OCF 3 , R 1 -Tel-CH 2 CH 2 -Npl-Ph2-OCF 3 , 

l=fe R^Tel-CH^H^Npl-Plri-OCFs, R 1 -Te2-CH 2 CH 2 -Npl-Phl-OCF 3 , 

1 5 R 1 -Te2-CH 2 CH 2 -Npl -Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Npl-Ph3-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Np2-Phl-OCF 3 , R 1 -Tel-CH 2 CH 2 -Np2-Ph2-OCF 3 , 
R^Tel -CH 2 CH 2 -Np2-Ph3-OCF 3 , R , -Te2-CH 2 CH 2 -Np2-Phl-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Np2-Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Np2-Ph3-OCF 3 , 
R'-Tel-CHzCHa-NpS-Phl-OCFs, R 1 -Tel-CH 2 CH 2 -Np3-Ph2-OCF 3 , 
20 R 1 -Tel-CH 2 CH 2 -Np3-Ph3-OCF 3> R 1 -Te2-CH 2 CH 2 -Np3-Phl-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Np3-Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Np3-Ph3-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Np4-Phl-OCF 3 , R 1 -Tel-CH 2 CH 2 -Np4-Ph2-OCF 3 , 
R 1 -Tel-CH 2 CH 2 -Np4-Ph3-OCF 3 , R 1 -Te2-CH 2 CH 2 -Np4-Phl-OCF 3 , 
R 1 -Te2-CH 2 CH 2 -Np4-Ph2-OCF 3 , R 1 -Te2-CH 2 CH 2 -Np4-Ph3-OCF 3 , 
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R^-Tel -OC-Phl -Phi -OCF 3 , R^Tel -OC-Phl -Ph2-OCF 3 , 
R 1 -Tel-C=C-Phl-Ph3-OCF 3 ,R 1 -Te2-CsC-Phl-Phl-OCF 3 , 
R 1 -Te2-OC-Phl -Ph2-OCF 3 , R 1 -Te2-OC-Phl -Ph3 -OCF 3 , 
R 1 -Tel-C=C-Ph2-Phl-OCF 3 , R 1 -Tel-C=C-Ph2-Ph2-OCF 3 , 
R 1 -Tel-C-C-Ph2-Ph3-OCF 3 , R 1 -Te2-OC-Ph2-Phl-OCF 3 , 
R 1 -Te2-C=C-Ph2-Ph2-OCF 3 , R 1 -Te2-C=C-Ph2-Ph3-OCF 3 , , 
R 1 -Tel-C=C-Ph3-Phl-OCF 3 ,R 1 -Tel-C=C-Ph3-Ph2-OCF 3 , 
R 1 -Tel-CsC-Ph3-Ph3-OCF 3 , R 1 -Te2-OC-Ph3-Phl-OCF 3 , 
R 1 -Te2-C=C-Ph3-Ph2-OCF 3 , R 1 -Te2-OC-Ph3-Ph3-OCF 3 , 
R 1 -Tel-C=C-Ph3-CH 2 CH 2 -Ph2-OCF 3 , R 1 -Tel-C=C-Ph3-CH 2 CH 2 -Ph3-OCF 3 , 

The compounds of the general formula (I) can be produced by a variety of synthetic 
methods depending on the selection of the group R, the linkage groups La, Lb, Lc and Ld, the 
polar group Z, the ring A, the ring B, the ring C, the ring D and the ring E, and n a , n b , n° and 
n d , and representative examples of these synthetic methods are presented below. 
The case in which ring C is the formula (Ha) 

In the case in which n b = 1 , n c = n d = 0, the linkage group La is a single bond, 
-CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -, and the 
linkage group Lb is a single bond, synthesis can be completed in accordance with the 
following schemes. 
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(wherein, R, the polar group Z, the ring A, the ring B, n a , X 1 , X 2 and X 3 have the same 
meaning as described above for the general formula (I), La 1 represents a single bond, 
-CH 2 CH 2 -, -CH=CH-, -OC-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )- or 
5 -CF2CF2-, La 2 represents a single bond, -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 

-CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -, and Mtl 1 represents a metal ion such as Li, BrMg, or IMg.) 

That is, by using thionyl chloride or the like to convert the phenylacetic acid 
represented by the general formula (Ilia- 1 ) into an acid chloride, and subsequently conducting 
a reaction with ethylene in the presence of aluminum chloride, a tetralone derivative 
10 represented by the general formula (IVa-l) can be prepared. By reacting this derivative with 
a lithium or magnesium reagent represented by the general formula (Va-1), either in or out of 
the presence of a metal salt such as cerium chloride or manganese chloride and a Lewis acid, 
an alcohol represented by the general formula (VIa-1) is obtained, and by heating this alcohol 
in the presence of an acid catalyst such as p-toluenesulfonic acid, a dihydronaphthalene 
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compound represented by the general formula (Vila- 1 ) is obtained. Subsequent 
hydrogenation of this dihydronaphthalene compound in the presence of a metal catalyst such 
as Pd-C, Rh-C, Pt-C or Pd(OH) 2 or the like, yields the target compound represented by the 
general formula (I-a). 

5 The lithium or magnesium reagent represented by the general formula (VIa-1) is a 

compound frequently used in liquid crystal production, and can be easily produced from the 
corresponding halide or the like. 

As shown in the schemes below, by replacing the lithium or magnesium reagent 
represented by the general formula (Va-1) with an acetylide represented by the general 
10 formula (Va-2), a compound represented by the general formula (I-b) can be produced. 




(wherein, R, the polar group Z, the ring A, the ring B, n a , X 1 , X 2 and X 3 have the same 
meaning as described above for the general formula (I), La 1 represents a single bond, 
-CH 2 CH 2 -, -CH=CH-, -OC-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 > or 
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-CF 2 CF 2 -, La 2 represents a single bond, -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -, and Mtl 1 represents a metal ion such as Li, BrMg, or IMg.) 

Furthermore, as shown in the schemes below, the compound represented by the 
general formula (I-b) can also be prepared by reacting the tetralone derivative represented by 
the general formula (IVa-1) with an ylide represented by the general formula (Vb-1), and then 
reducing the thus obtained compound (VIIb-2). 




meaning as described above for the general formula (I), La 1 represents a single bond, 
-CH 2 CH 2 -, -CH=CH-, -C=C-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )- or 
-CF 2 CF 2 -, and La 2 represents a single bond, -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -.) 

In addition, the compounds represented by the general formulas (I-b) and (I-c) can 
also be produced by a method shown in the schemes below. 
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(wherein, R, the polar group Z, the ring A, the ring B, n a , X 1 , X 2 and X 3 have the same 
meaning as described above for the general formula (I), La 1 represents a single bond, 
-CH 2 CH 2 -, -CH=CH-, -OC-, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 >, -CH(CH 3 )CH(CH 3 )- or 
-CF2CF2-, and La 2 represents a single bond, -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -.) 

In the case in which n b = 1, n c = n d = 0, the ring C is the formula (Ha), and X 1 , X 2 and 
X 3 are hydrogen atoms, and Z is a cyano group or a trifluoromethoxy group, synthesis can be 
achieved in the manner described below. 



Ill 




(IXc-1) 




(wherein, R, La, Lb, the ring A, the ring B and n a have the same meaning as described above 
for the general formula (I), and Z 1 represents a cyano group or a trifluoromethoxy group.) 

That is, by subjecting a cyclohexanone derivative represented by the general formula 
5 (IXa-1 ) to a dehydration reaction with pyrrolidine, subsequent reaction with methyl vinyl 
ketone, and then treatment with an acid, a mixture of the octahydronaphthalene derivatives 
represented by the general formulas (IXb-1) and (IXb-2) can be obtained. By subjecting this 
mixture to an oxidation using copper (II) bromide or lithium bromide, a compound 
represented by the general formula (IXc-1) can be obtained. Following conversion of the 
1 0 hydroxyl group to a triflate, if the compound is reacted with copper cyanide, then a compound 
of the general formula (I-d) in which the Z 1 group is a cyano group can be obtained. 
Furthermore, if the phenol derivative represented by the general formula (IXc-1) is reacted 
with carbon tetrachloride, and subsequently reacted with potassium fluoride, then a 
compound of the general formula (I-d) in which the Z 1 group is a trifluoromethoxy group can 



be obtained. 

In addition, by producing the compound of the general formula (Xa-1) from the 
formula (IIIa-2), in the same manner as for the production of the compound of the general 
formula (I-a), and subsequently performing a lithiation using a base such as butyllithium or 
5 lithium diisopropylamide or the like, and then reacting the product with carbon dioxide, the 
carboxylic acid derivative represented by the general formula (Xb-1) can be obtained. By 
converting this carboxylic acid to an acid chloride, and subsequently to an amide using 
ammonia gas, and then subjecting the product to the action of a dehydration agent, a 
compound represented by the general formula (I-e) can be obtained. 




10 ^ f 

(wherein, R, the ring A, the ring B and n a have the same meaning as described above for the 
general formula (I), and La 2 represents a single bond, -CH 2 CH 2 -, -CH(CH 3 )CH2-, 
-CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -.) 

Furthermore, by lithiating the compound represented by the general formula (Xa-1), 

1 5 and carrying out a subsequent reaction with trimethyl borate, and then with hydrogen 
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peroxide, a compound represented by the general formula (IXc-2) can be prepared. The 
compound represented by the general formula (I-f) can be derived from this compound in the 
same manner as was described for the compound represented by the general formula (IXc-1). 




5 (wherein, R, the ring A, the ring B and n a have the same meaning as described above for the 
general formula (I), La 2 represents a single bond, -CH2CH2-, -CH(CH 3 )CH2-, -CH2CH(CH 3 )-, 
-CH(CH 3 )CH(CH 3 )- or -CF 2 CF 2 -, and Z 1 represents a cyano group or a trifluoromethoxy 
group.) 



1 0 In the case in which n d = 1, n c = 0, the ring C is the formula (Ha), and the linkage 

group Lb is a single bond, synthesis can be achieved in the manner described below. 
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(wherein, R, the ring A, the ring B, the ring E, n a , n b , X 1 , X 2 and X 3 have the same meaning 
as described above for the general formula (I), Z 1 represents a fluorine atom or a 
trifluoromethoxy group, Tf represents a trifluoromethanesulfonyl group, and Mtl 2 represents 
5 Li, CIMg, BrMg, IMg or (HO) 2 B.) 

That is, reacting a compound represented by the general formula (IXc-3), which can 
be prepared in the same manner as the compounds represented by the general formulas (IXc- 
1) and (TXc-2), with trifluoromethanesulfonic anhydride or trifluoromethanesulfonyl chloride 
or the like, in the presence of a base such as pyridine , diethylamine or triethylamine, and in a 

1 0 solvent such as dichloromethane or chloroform yields a triflate represented by the general 
formula (IXd- 1). By reacting this triflate with a compound represented by the general 
formula (XIa-1) in the presence of a transition metal catalyst such as 
tetrakis(triphenylphosphine) palladium(O) or tetrakis(triphenylphosphine) nickel(O), a 
compound represented by the general formula (I-g) can be synthesized. 

1 5 Furthermore, by reacting the compound represented by the general formula (IXd-1) 

with an acetylene compound represented by the general formula (XIb-1), in the presence of 
cuprous iodide and a transition metal catalyst such as dichlorobis(triphenylphosphine) 
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palladium or tetrakis(triphenylphosphine) palladium(O), a compound represented by the 
general formula (I-h) can be prepared. 



(IXd-l) 

(I-h) 

(wherein, R, the polar group Z, the ring A, the ring B, the ring E, n a , n b , X 1 , X 2 and X 3 have 
5 the same meaning as described above for the general formula (I), and Tf represents a 
trifluoromethanesulfonyl group.) 

Furthermore, reacting a compound represented by the general formula (IXb-3), which 
can be prepared in the same manner as the compounds represented by the general formulas 
(IXb-1) and (IXb-2), with an aryl lithium or magnesium reagent represented by the general 
1 0 formula (XIa-2), followed by dehydration, yields a compound represented by the general 
formula (XIIa-1), which upon subsequent oxidation with an oxidizing agent such as 2,3- 
dichloro-5,6-dicyano-l,4-benzoquinone or bromine or the like, yields a compound 
represented by the general formula (I-i). 
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R- 



(XIa-2) 



(IXb-3) 



(XIIa-1) 



R- 



(i-i) 



(wherein, R, the ring A, the ring B, the ring E, n a and n b have the same meaning as described 
above for the general formula (I), Z 1 represents a fluorine atom or a trifluoromethoxy group, 
and Mtl 1 represents Li, CIMg, BrMg, or IMg.) 

The case in which ring C is the formula (lib) 

In the case in which n a = n b = n° = 0, n d = 1 , and the linkage group Ld is a single bond, 
synthesis can be achieved in the manner described below. 



R- 




x" 



(IVb-1) 

C 5 X 6 



(XIa-3) 




(XIIIa-1) 




(XIVa-1) 
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(wherein, R, X 4 , X 5 , X 6 and the ring E have the same meaning as described above for the 
general formula (I), Z 2 represents a fluorine atom, a chlorine atom, a trifluoromethyl group, a 
trifluoromethoxy group or a difluoromethoxy group, and Mtl 1 represents a metal ion such as 
Li, CIMg, BrMg, or IMg.) 

That is, by reacting a ketone represented by the general formula (IVb-1) with an aryl 
lithium or magnesium reagent represented by the general formula (XIa-3) either in or out of 
the presence of a metal salt such as cerium chloride or manganese chloride and a Lewis acid, 
an alcohol represented by the general formula (XIIIa-1) can be obtained, and subsequent 
heating in the presence of an acid catalyst such as p-toluenesulfonic acid, yields a 
dihydronaphthalene compound represented by the general formula (XIVa-1), which can be 
subsequently hydrogenated in the presence of a metal catalyst such as Pd-C, Rh-C, Pt-C or 
Pd(OH) 2 or the like to obtain the target compound represented by the general formula (I-j). 

The compound (IVb-l) can be prepared by a variety of different methods, although as 
shown by the schemes below, a representative method comprises conversion of a 
phenylacetic acid derivative represented by the general formula (IIIb-1) to an acid chloride, 
and a subsequent reaction with ethylene in the presence of aluminum chloride. 




(IIIb-1) (IVb -l) 

(wherein, R, X 4 , X 5 and X 6 have the same meaning as described above for the general 
formula (I).) 

Furthermore, in the case in which X 4 , X 5 andX 6 are all hydrogen atoms, then as 
shown in the schemes below, a compound represented by the general formula (IVb-2) can be 
synthesized by hydrogenating a naphthol derivative represented by the general formula (XVa- 
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1) in the presence of a transition metal catalyst such as palladium, rhodium, platinum or 
ruthenium, followed by subsequent oxidation, where necessary. 




(wherein, R has the same meaning as described for the general formula (I).) 

5 Furthermore as shown in the schemes below, subjecting octahydronaphthalenedione 

monoacetal, which can be synthesized by reacting 1 ,4-cyclohexanedione monoacetal with an 
amine such as pyrrolidine followed by reaction with methyl vinyl ketone, to the action of an 
organometallic reagent represented by R^-Mtl 1 , and performing a subsequent dehydration 
reaction, yields an octahydronaphthalenone acetal. By aromatizing this compound, either 

1 0 using a metal catalyst such as palladium, rhodium, ruthenium or platinum as a 

dehydrogenation catalyst, or using the action of an oxidizing agent such as 2,3-dichloro-5,6- 
dicyano-l,4-benzoquinone, or using a material such as sulfur, bromine or iodine, and 
subsequently converting the acetal to a ketone, a compound represented by the general 
formula (IVb-3) can be synthesized. 




(IVb-3) 



(wherein, R 1 represents a saturated alkyl group of 1 to 20 carbon atoms which may 
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incorporate a branched chain and which may be substituted with 1 to 7 fluorine atoms or 
alkoxyl groups of 1 to 7 carbon atoms.) 

In the case in which n a = n b = n c = 0, n d = 1, and the linkage group Ld is -CH 2 CH 2 -, 
synthesis can be achieved in the manner described below. 




(IVb-1) (XIa-4) 

X 5 X 6 




5 x 4 (I-k) 

(wherein, R, X 4 , X 5 , X 6 and the ring E have the same meaning as described above for the 
general formula (I), Z 2 represents a fluorine atom, a chlorine atom, a trifluoromethyl group, a 
trifluoromethoxy group or a difluoromethoxy group, and Mil 1 represents a metal ion such as 
Li, CIMg, BrMg, or IMg.) 

10 That is, by reacting the ketone represented by the general formula (IVb-1) with an aryl 

lithium or magnesium reagent represented by the general formula (XIa-4) either in or out of 
the presence of a metal salt such as cerium chloride or manganese chloride and a Lewis acid, 
an alcohol represented by the general formula (XIIIa-2) can be obtained, and subsequent 
heating in the presence of an acid catalyst such as p-toluenesulfonic acid, yields a 

1 5 dihydronaphthalene compound represented by the general formula (XIVa-2), which can be 
subsequently hydrogenated in the presence of a metal catalyst such as Pd-C, Rh-C, Pt-C or 
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Pd(OH) 2 or the like to obtain the target compound represented by the general formula (I-k). 

Furthermore, if compounds represented by (XIa-5) and (XIa-6) are used instead of the 
compounds (XIa-3) and (XIa-4) shown above, then compounds represented by the general 
formulas (1-1) and (I-m) can be prepared. 




x 4 N — 1 

(wherein, R, X 4 , X 5 , X 6 , the ring D and the ring E have the same meaning as described above 
for the general formula (I), Z 2 represents a fluorine atom, a chlorine atom, a trifluoromethyl 
group, a trifluoromethoxy group or a difluoromethoxy group, and Ld 1 represents a single 
bondora-CH 2 CH 2 -.) 

In addition, as shown by the schemes below, by reacting the compound represented by 
the general formula (IVb-1) with an ylide compound represented by the general formula (Vc- 
1), and then hydrogenating the thus obtained olefin compound (XVIa-1), a compound 
represented by the general formula (I-n) can be produced. 
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(wherein, R, X 4 , X 5 , X 6 , the ring E and Z have the same meaning as described above for the 
general formula (I).) 

In addition, as shown by the schemes below, by reacting the tetrahydronaphthalenone 
5 represented by the general formula (IVb-1) with an ylide compound prepared from a 
methoxymethyl phosphonium salt, and treating the thus obtained product with acid, an 
aldehyde represented by the general formula (VHIb- 1 ) can be obtained. By reacting this 
aldehyde with an ylide compound represented by the formula (Vc-2), and hydrogenating the 
thus produced olefin (I-o), a compound represented by the general formula (I-n) can be 
10 prepared. 
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(wherein, R, X 4 , X 5 , X 6 , the ring E and Z have the same meaning as described above for the 
general formula (I).) 

In the method described above, by using the compound (IVb-2) in place of (IVb-1), a 
compound represented by the general formula (XVIIa) can be produced. 



X 5 X 6 




(wherein, X 4 , X 5 , X 6 , the ring D, the ring E and Z have the same meaning as described above 
for the general formula (I), and Lc 1 and Ld 1 represent a single bond or a -CH2CH2-.) 

By substituting the bromine atom in the compound (XVIIa- 1), a large number of 
compounds of the general formula (I) can be produced. 
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For example, if the acetylene compound represented by the formula (XVIIIa-1) is 
reacted with the compound (XVIIa-1) in the presence of a palladium catalyst such as 
PdCl 2 (PPh 3 ) 2 or Pd(PPh 3 ) 4 and triethylamine, then a compound represented by the general 
formula (I-p) can be obtained. In addition, subsequent hydrogenation in the presence of a 
5 metal catalyst can convert the acetylene diyl group (-C=C-) to an ethylene group (-CH 2 CH 2 -). 



(XVIIa-1) (XVIIIa-1) 




(I-P) 



(wherein, X 4 , X 5 , X 6 , the ring D, the ring E and Z have the same meaning as described above 
for the general formula (I), R 1 represents a saturated or an unsaturated alkyl group of 1 to 18 
carbon atoms which may incorporate a branched chain and which may be substituted with 1 

10 to 7 fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms, and Lc 1 and Ld 1 represent a 
single bond or a -CH 2 CH 2 -.) 

In addition, by altering the compound (XVIIIa-1) to (XVIIIa-2), a compound 
represented by the general formula (I-q) can be produced. Subsequent hydrogenation of this 
compound in the presence of a metal catalyst can also be used to convert the acetylene diyl 

1 5 group (-C=C-) to an ethylene group (-CH 2 CH 2 -). 



124 



x 5 x 6 




(XVIIa-1) (XVIIIa-1) 




(i-q) 

(wherein, R, X 4 , X 5 , X 6 , the ring A, the ring D, the ring E and Z have the same meaning as 
described above for the general formula (I), and Lc 1 and Ld 1 represent a single bond or a 
-CH 2 CH 2 -.) 

Furthermore, by reacting the organometallic reagent represented by (XIb-1) with the 
compound (XVIIa-1) in the presence of a nickel or a palladium catalyst, a compound 
represented by the general formula (I-r) can be produced. 



x 5 x 6 




(XVIIa-1) (XIb-1) 

X 5 X 6 




(I-r) 



(wherein, R, X 4 , X 5 , X 6 , the ring D, the ring E and Z have the same meaning as described 
above for the general formula (I), the ring A 1 represents a 1,4-phenylene group which may be 
substituted with one or two fluorine atoms and a naphthalene-2,6-diyl group which may be 
substituted with one or two fluorine atoms, Lc 1 and Ld 1 represent a single bond or a 
-CH2CH2-, and Mtl 2 represents Li, CIMg, BrMg, IMg or (HO) 2 B.) 
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Representative examples of the compounds represented by the general formula (I) 
produced using the methods described above are shown below. 




The present invention also provides a liquid crystal composition comprising at least 
one compound represented by the general formula (I) as a constituent. 

In a liquid crystal composition comprising at least one compound represented by the 
general formula (I) as a constituent, provided the composition shows liquid crystallinity, any 
other compound may be incorporated into the composition in addition to the compound 



126 

represented by the general formula (I), although as a first constituent the composition should 
comprise at least one compound represented by the general formula (I), and in addition 
should also preferably comprise at least one constituent from the second through fourth 
constituents described below. 
5 Namely, the second constituent is a so-called fluorine system (halogen system) p-type 

liquid crystal compound, and comprises a compound represented by the general formulas 
(Al) to (A3) shown below. 




pj wherein Alk a represents an alkyl group of 1 to 12 carbon atoms, which may be either a 

O 10 straight chain or contain methyl or ethyl branches, may contain a 3 to 6 membered ring 
structure, may have any particular -CH 2 - structure within the group replaced by a -0-, 
-CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -OC-, and may have any particular hydrogen 
atom within the group substituted with a fluorine atom or a trifluoromethoxy group, although 
straight chain alkyl groups of 2 to 7 carbon atoms, straight chain 1-alkenyl groups of 2 to 7 
1 5 carbon atoms, straight chain 3-alkenyl groups of 4 to 7 carbon atoms, and alkyl groups of 1 to 
5 carbon atoms in which the terminal is substituted with an alkoxyl group of 1 to 3 carbon 
atoms are preferred. Furthermore, in those cases in which branching leads to an asymmetric 
carbon atom, either optically active compounds or racemic mixtures may be used. 
The ring Fa, the ring Fb and the ring Fc each represent independently 
20 a trans- 1 ,4-cyclohexylene group, a transdecahydronaphthalene-trans-2,6-diyl group, a 1 ,4- 
phenylene group which may be substituted with one or more fluorine atoms, a naphthalene- 
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2,6-diyl group which may be substituted with one or more fluorine atoms, a 
tetrahydronaphthalene-2,6-diyl group which may be substituted with one or more fluorine 
atoms, a 1 ,4-cyclohexenylene group which may be substituted with a fluorine atom, a 1,3- 
dioxane-trans-2,5-diyl group, a pyrimidine-2,5-diyl group or a pyridine-2,5-diyl group, 
5 although a trans- 1 ,4-cyclohexylene group, a transdecahydronaphthalene-trans-2,6-diyl group, 
a naphthalene-2,6-diyl group which may be substituted with a fluorine atom or a 1,4- 
phenylene group which may be substituted with one or two fluorine atoms are preferred. 
;=i Particularly in those cases in which the ring Fb is a trans- 1 ,4-cyclohexylene group or a 

3 transdecahydronaphthalene-trans-2,6-diyl group, it is preferable that the ring Fa is a trans- 1 ,4- 

ff! 1 0 cyclohexylene group, and in those cases in which the ring Fc is a trans- 1 ,4-cyclohexylene 
& group or a transdecahydronaphthalene-trans-2,6-diyl group, it is preferable that the ring Fb 

f and the ring Fa are trans- 1 ,4-cyclohexylene groups. Furthermore in (A3), it is preferable 

-4 that the ring Fa is a trans- 1 ,4-cyclohexylene group. 

£1 L a , L b and L c are linkage groups, and each represent, independently, a single bond, 

15 an ethylene group (-CH 2 CH 2 -), a 1 ,2-propylene group (-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-), 
a 1,4-butylene group, -COO-, -OCO-, -OCF 2 -, -CF 2 0-, -CH=CH-, -CH=CF-, -CF=CH-, 
-CF=CF-, -C=C- or -CH=N-N=CH-, although a single bond, 

an ethylene group, a 1,4-butylene group, -COO-, -OCF 2 -, -CF 2 0-, -CF=CF- or -C=C- are 
preferred, and a single bond or an ethylene group are particularly desirable. Furthermore it 
20 is preferable that at least one of these linkage groups in (A2), and at least two of the linkage 
groups in (A3) are single bonds. 

The ring Fz is an aromatic ring, and can be represented by the general formulas (Ga) 
to (Gc) shown below. 




(Ga) " (Gb) 

wherein, J a to J j each represent independently a hydrogen atom or a fluorine atom, although in 
(Ga) it is preferable that at least one of J a and J b is a fluorine atom, and in (Gb) it is preferable 
that at least one of J d to J f is a fluorine atom, with the structure in which J d is a fluorine atom 
5 being particularly desirable. 

The terminal group P a represents a fluorine atom, a chlorine atom, a trifluoromethoxy 
group, a difluoromethoxy group, or an alkoxyl group, alkyl group, alkenyl group or 
alkenyloxy group of 2 or 3 carbon atoms substituted with a trifluoromethyl group or a 
difluoromethyl group or 2 or more fluorine atoms, although a fluorine atom, a 
1 0 trifluoromethoxy group or a difluoromethoxy group are preferred, and a fluorine atom is 
particularly desirable. 

Furthermore, compounds of the general formula (I) of the present invention are not 
included in (Al) to (A3). 

The third constituent is a so-called cyano system p-type liquid crystal compound, and 
15 comprises a compound represented by the general formulas (Bl) to (B3) shown below. 

Alk b — <^F^-L d -(2)— P a ( B1 ) 

Alk b —<^Fd^L d -<^F^— L e -(2)— P a (B2) 
Alk b — ^"^^ — L d — ^Fe^ — L e — ^Ff^ — L f — ^Fy^ — P a (B3) 

wherein Alk b represents an alkyl group of 1 to 12 carbon atoms, which may be either a 
straight chain or contain methyl or ethyl branches, may contain a 3 to 6 membered ring 
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structure, may have any particular -CH 2 - structure within the group replaced by a -0-, 
-CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -C=C-, and may have any particular hydrogen 
atom within the group substituted with a fluorine atom or a trifluoromethoxy group, although 
straight chain alkyl groups of 2 to 7 carbon atoms, straight chain 1-alkenyl groups of 2 to 7 

5 carbon atoms, straight chain 3-alkenyl groups of 4 to 7 carbon atoms, and alkyl groups of 1 to 
5 carbon atoms in which the terminal is substituted with an alkoxyl group of 1 to 3 carbon 
atoms are preferred. Furthermore, in those cases in which branching leads to an asymmetric 
carbon atom, either optically active compounds or racemic mixtures may be used. 
The ring Fd, the ring Fe and the ring Ff each represent independently 

1 0 a trans- 1 ,4-cyclohexylene group, a transdecahydronaphthalene-trans-2,6-diyl group, a 1 ,4- 
phenylene group which may be substituted with one or more fluorine atoms, a naphthalene- 
2,6-diyl group which may be substituted with one or more fluorine atoms, a 
tetrahydronaphthalene-2,6-diyl group which may be substituted with one or more fluorine 
atoms, a 1,4-cyclohexenylene group which may be substituted with a fluorine atom, a 1,3- 

1 5 dioxane-trans-2,5-diyl group, a pyrimidine-2,5-diyl group or a pyridine-2,5-diyl group, 

although a trans- 1 ,4-cyclohexylene group, atransdecahydronaphthalene-trans-2,6-diyl group, 
a naphthalene-2,6-diyl group which may be substituted with a fluorine atom or a 1,4- 
phenylene group which may be substituted with one or two fluorine atoms are preferred. 
Particularly in those cases in which the ring Fe is a trans- 1 ,4-cyclohexylene group or a 

20 transdecahydronaphthalene-trans-2,6-diyl group, it is preferable that the ring Fd is a trans- 1 ,4- 
cyclohexylene group, and in those cases in which the ring Ff is a trans- 1 ,4-cyclohexylene 
group or a transdecahydronaphthalene-trans-2,6-diyl group, it is preferable that the ring Fd 
and the ring Fe are trans- 1 ,4-cyclohexylene groups. Furthermore in (B3), it is preferable 
that the ring Fd is a trans- 1 ,4-cyclohexylene group. 
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L d , L e and L f are linkage groups, and each represent, independently, a single bond, 
an ethylene group (-CH 2 CH 2 -), a 1 ,2-propylene group (-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-), 
a 1,4-butylene group, -COO-, -OCO-, -OCF 2 -, -CF 2 0-, -CH=CH-, -CH-CF-, -CF=CH-, 
-CF-CF-, -C=C-, -OCH 2 -, -CH 2 0- or -CH=N-N=CH-, although a single bond, an ethylene 
group, -COO-, -OCF 2 -, -CF 2 0-, -CF=CF- or -C=C- are preferred, and a single bond, an 
ethylene group or a -COO- are particularly desirable. Furthermore it is preferable that at 
least one of these linkage groups in (B2), and at least two of the linkage groups in (B3) are 
single bonds. 

The ring Fy is an aromatic ring, and can be represented by the general formulas (Gd) 
to (Gf) shown below. 




wherein, J k to J q each represent independently a hydrogen atom or a fluorine atom, although 
in (Ge) it is preferable that J n and J° are hydrogen atoms. 

The terminal group P a represents a cyano group (-CN), a cyanato group (-OCN) or a 
-OCCN group, although a cyano group is preferred. 

Furthermore, compounds of the general formula (I) of the present invention are not 
included in (Bl) to (B3). 

The fourth constituent is a so-called n-type liquid crystal compound in which the 
dielectric anisotropy is approximately zero, or a value below zero, and comprises a compound 
represented by the general formulas (CI) to (C3) shown below. 



^ny— Aik d (ci) 

Alk c — ^Fg^ — L g — ^Fh^ L h ^y~A\k d (C2) 
A^-ZF^LsY^-^-^^^L'^fFK^Alk' 1 (C3) 



wherein Alk° and Alk d each represent, independently, an alkyl group of 1 to 12 carbon atoms, 
which may be either a straight chain or contain methyl or ethyl branches, may contain a 3 to 6 
membered ring structure, may have any particular -CH 2 - structure within the group replaced 

5 by a -0-, -CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -OC-, and may have any particular 
hydrogen atom within the group substituted with a fluorine atom or a trifluoromethoxy group, 
although straight chain alkyl groups of 1 to 7 carbon atoms, straight chain 1-alkenyl groups of 
2 to 7 carbon atoms, straight chain 3-alkenyl groups of 4 to 7 carbon atoms, straight chain 
alkoxyl groups of 1 to 3 carbon atoms and straight chain alkyl groups of 1 to 5 carbon atoms 

10 in which the terminal is substituted with an alkoxyl group of 1 to 3 carbon atoms are 
preferred, and moreover, compounds in which at least one of Alk c and Alk d represent a 
straight chain alkyl group of 1 to 7 carbon atoms, a straight chain 1-alkenyl group of 2 to 7 
carbon atoms, or a straight chain 3-alkenyl group of 4 to 7 carbon atoms are particularly 
desirable. 

1 5 The ring Fg, the ring Fh, the ring Fi and the ring Fj each represent independently a 

trans- 1 ,4-cyclohexylene group, atransdecahydronaphthalene-trans-2,6-diyl group, a 1,4- 
phenylene group which may be substituted with one or two fluorine atoms or methyl groups, 
a naphthalene-2,6-diyl group which may be substituted with one or more fluorine atoms, a 
tetrahydronaphthalene-2,6-diyl group which may be substituted with one or two fluorine 

20 atoms, a 1 ,4-cyclohexenylene group which may be substituted with one or two fluorine 

atoms, a l,3-dioxane-trans-2,5-diyl group, a pyrimidine-2,5-diyl group or a pyridine-2,5-diyl 
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group, although in each compound it is preferable that there be no more than one 
transdecahydronaphthalene-trans-2,6-diyl group, naphthalene-2,6-diyl group which may be 
substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl group which may 
be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group which may be 
substituted with a fluorine atom, l,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group 
or pyridine-2,5-diyl group, and that the other rings in such cases should preferably be a trans- 
1,4-cyclohexylene group or a 1 ,4-phenylene group which may be substituted with one or two 
fluorine atoms or methyl groups. 

L s , L h and L' are linkage groups, and each represent, independently, a single bond, 
an ethylene group (-CH 2 CH 2 -), a 1,2-propylene group (-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-), 
a 1,4-butylene group, -COO-, -OCO-, -OCF 2 -, -CF 2 0-, -CH=CH-, -CH=CF-, -CF=CH-, 
-CF=CF-, -C=C-, or -CH=N-N=CH-, although a single bond, an ethylene group, a 1,4- 
butylene group, -COO-, -OCO-, -OCF 2 -, -CF 2 0-, -CF=CF-, -C=C-, or -CH=N-N=CH- are 
preferred, and it is also preferable that at least one of these linkage groups in (C2), and at least 
two of the linkage groups in (C3) are single bonds. 

Preferred forms for (CI) can be represented by the general formulas (CI a) to (Clh) 
shown below. 
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(Clh) 



In each of the formulas above, Alk e and Alk f each represent, independently, a straight 
chain alkyl group of 1 to 7 carbon atoms, a straight chain 1-alkenyl group of 2 to 7 carbon 
atoms, a straight chain 3-alkenyl group of 4 to 7 carbon atoms, a straight chain alkoxyl group 
of 1 to 3 carbon atoms or a straight chain alkyl groups of 1 to 5 carbon atoms in which the 
terminal is substituted with an alkoxyl group of 1 to 3 carbon atoms, although at least one of 
Alk e and Alk f represents a straight chain alkyl group of 1 to 7 carbon atoms, a straight chain 
1-alkenyl group of 2 to 7 carbon atoms, or a straight chain 3-alkenyl group of 4 to 7 carbon 
atoms. In those cases in which the rings Fgl to Fg3 are aromatic, the corresponding ALk e 
excludes 1-alkenyl groups and alkoxyl groups, and in those cases in which the rings Fhl to 
Fh3 are aromatic, the corresponding ALk f excludes 1-alkenyl groups and alkoxyl groups. 

The ring Fgl and the ring Fhl each represent independently a trans- 1 ,4-cyclohexylene 
group, a transdecahydronaphthalene-trans-2,6-diyl group, a 1 ,4-phenylene group which may 
be substituted with one or two fluorine atoms or methyl groups, a naphthalene-2,6-diyl group 
which may be substituted with one or more fluorine atoms, a tetrahydronaphthalene-2,6-diyl 
group which may be substituted with one or two fluorine atoms, a 1 ,4-cyclohexenylene group 
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which may be substituted with one or two fluorine atoms, a l,3-dioxane-trans-2,5-diyl group, 
a pyrimidine-2,5-diyl group or a pyridine-2,5-diyl group, although in each compound it is 
preferable that there be no more than one transdecahydronaphthalene-trans-2,6-diyl group, 
naphthalene-2,6-diyl group which may be substituted with one or more fluorine atoms, 
tetrahydronaphthalene-2,6-diyl group which may be substituted with one or two fluorine 
atoms, 1,4-cyclohexenylene group which may be substituted with a fluorine atom, 1,3- 
dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group, and that 
the other ring in such cases should preferably be a trans- 1,4-cyclohexylene group or a 1,4- 
phenylene group which may be substituted with one or two fluorine atoms or methyl groups. 
The ring Fg2 and the ring Fh2 each represent independently a trans- 1,4-cyclohexylene group, 
a transdecahydronaphthalene-trans-2,6-diyl group, a 1 ,4-phenylene group which may be 
substituted with one or two fluorine atoms or methyl groups, a naphthalene-2,6-diyl group 
which may be substituted with one or more fluorine atoms, or a tetrahydronaphthalene-2,6- 
diyl group which may be substituted with one or two fluorine atoms, although in each 
compound it is preferable that there be no more than one transdecahydronaphthalene-trans- 
2,6-diyl group, naphthalene-2,6-diyl group which may be substituted with one or more 
fluorine atoms, or tetrahydronaphthalene-2,6-diyl group which may be substituted with one or 
two fluorine atoms, and that the other ring in such cases should preferably be a trans- 1 ,4- 
cyclohexylene group or a 1 ,4-phenylene group which may be substituted with one or two 
fluorine atoms or methyl groups. The ring Fg3 and the ring Fh3 each represent 
independently a 1 ,4-phenylene group which may be substituted with one or two fluorine 
atoms or methyl groups, a naphthalene-2,6-diyl group which may be substituted with one or 
more fluorine atoms, or a tetrahydronaphthalene-2,6-diyl group which may be substituted 
with one or two fluorine atoms, although in each compound it is preferable that there be no 
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more than one naphthalene-2,6-diyl group which may be substituted with one or more 
fluorine atoms or one tetrahydronaphthalene-2,6-diyl group which may be substituted with 
one or two fluorine atoms. 

Preferred forms for (C2) can be represented by the general formula (C2a) to (C2m) 
shown below. 
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In each of the formulas above, the ring Fgl, ring Fg2, ring Fg3, ring Fhl, ring Fh2 and 
the ring Fh3 each represent the same meaning as that described above, and the ring Fil 
represents the same meaning as the ring Fgl, the ring Fi2 the same as the ring Fg2, and the 
ring Fi3 the same as the ring Fg3. Furthermore, in each of the compounds listed above, it is 
preferable that there be no more than one transdecahydronaphthalene-trans-2,6-diyl group, 
naphthalene-2,6-diyl group which may be substituted with one or more fluorine atoms, 
tetrahydronaphthalene-2,6-diyl group which may be substituted with one or two fluorine 
atoms, 1 ,4-cyclohexenylene group which may be substituted with a fluorine atom, 1,3- 
dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group, and that 
the other rings in such cases should preferably be a trans- 1 ,4-cyclohexylene group or a 1,4- 
phenylene group which may be substituted with one or two fluorine atoms or methyl groups. 

Preferred forms for (C3) can be represented by the general formulas (C3a) to (C3f) 
shown below. 




In each of the formulas above, the ring Fgl, ring Fg2, ring Fhl, ring Fh2, ring Fil and 
the ring Fi2 each represent the same meaning as that described above, and the ring Fj 1 
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represents the same meaning as the ring Fgl, and the ring Fj2 the same as the ring Fg2. 
Furthermore, in each of the compounds listed above, it is preferable that there be no more 
than one transdecahydronaphthalene-trans-2,6-diyl group, naphthalene-2,6-diyl group which 
may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl group 
5 which may be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group which 
may be substituted with a fluorine atom, l,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5- 
diyl group or pyridine-2,5-diyl group, and that the other rings in such cases should preferably 
be a trans- 1 ,4-cyclohexylene group or a 1,4-phenylene group which may be substituted with 
one or two fluorine atoms or methyl groups. 

10 

As will be shown in the examples described below, when a practical liquid crystal 
composition with a nematic phase upper limit temperature of 1 17°C is prepared using the 
aforementioned compounds, and 20% by weight of a compound represented by the general 
formula (I) is added, the compound represented by the general formula (I) displays superior 

1 5 solubility with respect to the host liquid crystal composition, and it is clear that the liquid 
crystal phase can be exhibited over a very wide temperature range. 

In addition, when the voltage holding rate of this composition was measured, the 
results before and after heating and after ultraviolet light irradiation were quite high and 
similar to those of the host liquid crystal composition. 

20 In this manner, a compound of the present invention shows superior liquid 

crystallinity, and superior co-solubility with currently used liquid crystal compounds and 
liquid crystal compositions. Furthermore, the temperature range over which liquid 
crystallinity is shown is broad, the threshold voltage is low, and in terms of preparing a liquid 
crystal composition capable of high speed response, the compound displays superior results 
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to conventional compounds. 

Consequently, compounds of the general formula (I) can be suitably used in mixtures 
with other nematic liquid crystal compounds, for electric field effect type display cells of TN 
and STN type cells, and are particularly applicable to liquid crystal materials with a broad 

5 temperature range for which low voltage driving is possible. Furthermore of the compounds 
represented by the general formula (I), those compounds which incorporate no cyano groups 
or ester linkages offer a large specific resistance and a high voltage holding rate, and so may 
also be used as constituents in active matrix driven liquid crystal materials. In addition, use 
of the compounds of the general formula (I) is not limited to nematic liquid crystals, and 

10 application as a low viscosity material essential for realizing the high speed response of 
ferroelectric liquid crystals and antiferroelectric liquid crystals can also be expected. 

EXAMPLES 

As follows is a description of specific examples of the present invention, with a 
1 5 detailed description of the advantages offered by a tetrahydronaphthalene derivative of the 
present invention and a production method thereof, and a liquid crystal composition 
comprising a tetrahydronaphthalene derivative of the present invention as a constituent, 
although the purport and range of application of the present invention is of course not limited 
to these examples. 

20 (Example 1 ) Synthesis of 2-(4-propylphenyl)-6-fluoro- 1 ,2,3 ,4-tetrahydronaphthalene (I- 1 - 1 ) 



2) CH 2 =CH 2 
AICI3 
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«-C 3 H 7 — MgBr 



4-CH 3 -C 6 H 4 -S0 3 H 



(1-1-1) 



( 1 - 1 ) Synthesis of 6-fluoro-3 ,4-dihydro-2( 1 H)-naphthalenone 

To a solution of 30 g of 4-fluorophenylacetic acid and 48.9 g of thionyl chloride in 60 
ml of 1,2-dichloroethane was added a catalytic quantity of pyridine, and the solution was then 

5 refluxed for 5 hours under an atmosphere of nitrogen. Following removal of the 1 ,2- 
dichloroethane, the product was added dropwise to an ice cooled suspension of 48.6 g of 
aluminum chloride in 200 ml of dichloromethane. Following stirring for 30 minutes, 
ethylene gas was blown into the reaction vessel, and after a further 5 hours of stirring, dilute 
hydrochloric acid was added, and following separation of the organic layer, the aqueous layer 

1 0 was extracted with toluene. The toluene extract was combined with the organic layer and 
washed subsequently with water, a saturated aqueous solution of sodium bicarbonate, water, 
and a saturated aqueous solution of sodium chloride, and was then dried over anhydrous 
sodium sulfate and the solvent removed by evaporation, and subsequently purified by 
distillation (75 °C, 2 Torr) to obtain 19.4 g of 6-fluoro-3,4-dihydro-2(lH)-naphthalenone. 

15 IR 1723, 1617m 1596 cm" 1 

! H NMR (CDCI3 ) 8 7.1-6.9 (m,3H), 3.6 (s, 2H), 3.0-2.5 (m, 4H) 
13 C NMR (CDCI3 ) 8 210, 160, 139, 130, 129, 1 15, 1 14, 44, 38, 28 
MS m/z 164, 149, 135, 122, 115, 109, 101, 96, 83, 75, 63, 57 
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( 1 -2) Synthesis of 2-(4-propylphenyl)-6-fluoro- 1 ,2,3 ,4-tetrahydronaphthalene (I- 1 - 1 ) 

3.5 g of magnesium was suspended in 4 ml of tetrahydrofuran (THF), and a solution 
of 25.7 g of 4-propylbromobenzene in 100 ml of THF was then added dropwise to the 
suspension over an approximately 30 minute period at such a rate that the THF refiuxed 
gently. The mixture was then stirred for a further 1 hour, and a solution of 9.4 g of 6-fluoro- 
3,4-dihydro-2(lH)-naphthalenone obtained from (1-1) in 80 ml of THF was then added 
dropwise to the mixture over a 30 minute period. Following stirring for a further 1 hour, 50 
ml of 1 0% hydrochloric acid was added. 1 00 ml of hexane was then added, the organic 
layer was separated, and the aqueous layer was extracted with a further 100 ml of hexane 
which was combined with the organic layer. The combined organic extract was then 
washed with water, a saturated aqueous solution of sodium bicarbonate, and a saturated 
aqueous solution of sodium chloride, and was then dried over anhydrous sodium sulfate. 
The solvent was then removed by evaporation, 100 ml of toluene and 2.0 g of p- 
toluenesulfonic acid monohydrate were added, and the mixture was heated at 1 10°C with 
stirring while evaporated water was separated and removed. When the evaporation of water 
had ceased, the temperature was reduced to room temperature, 50 ml of water was added, and 
the organic layer was separated. The organic layer was washed with a saturated aqueous 
solution of sodium bicarbonate, water, and a saturated aqueous solution of sodium chloride, 
and was then dried over anhydrous sodium sulfate. The solvent was removed by 
evaporation, and the whole residue was dissolved in 200 ml of ethyl acetate. 2.0 g of 5% 
palladium-carbon (wet) was then added, and the mixture was stirred in an autoclave under a 
hydrogen pressure of 4 Kg/cm 2 . After stirring for 5 hours at room temperature, the catalyst 
was removed by filtration through celite, the solvent was removed by evaporation, and the 
residue was purified by silica gel column chromatography (hexane), and was recrystallized 
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twice from ethanol to obtain 17.2 g of white crystals of 2-(4-propylphenyl)-6-fluoro- 1,2,3,4- 
tetrahydronaphthalene. 

(Example 2) Synthesis of 2-(4-propylphenyl)-5,6,7-trifluoro-l,2,3,4-tetrahydronaphthalene 
5 (1-1-2) 

Under the same conditions as those described for the example 1, using 3,4,5- 
trifluorophenylacetic acid instead of 4-fluorophenylacetic acid yielded 2-(4-propylphenyl)- 
5,6,7-trifluoro- 1 ,2,3,4-tetrahydronaphthalene. 



10 (Example 3) Synthesis of 2-(4-propylphenyl)-5,7-difluoro-6-cyano-l,2,3,4- 



tetrahydronaphthalene 




F 



Under the same conditions as those described for the example 1, using 3,5- 
difluorophenylacetic acid instead of 4-fluorophenylacetic acid yielded 2-(4-propylphenyl)- 
15 5,7-difluoro-l,2,3,4-tetrahydronaphthalene. 10 g of this 2-(4-propylphenyl)-5,7-difluoro- 

1,2,3,4-tetrahydronaphthalene was lithiated using butyllithium, converted to a benzoic acid by 
blowing carbon dioxide into the reaction vessel, subsequently converted to an acid chloride 
with thionyl chloride, and an amide then synthesized by blowing ammonia gas into the 
reaction mixture was dissolved in 40 ml of DMF, 2.5 ml of phosphorus oxychloride was 
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added, and the reaction was allowed to proceed for 2 hours at 25°C. The reaction liquid was 
poured into water with ice, dilute hydrochloric acid was added, and the water layer was 
extracted with toluene. The toluene extract was combined with the organic layer, and 
following washing with water, a saturated aqueous solution of sodium bicarbonate, water and 
5 a saturated aqueous solution of sodium chloride, was dried over anhydrous sodium sulfate. 
The crude product was purified using silica gel column chromatography 
(hexane/dichloromethane = 6/4), and then recrystallized from ethanol to yield 6.3 g of 2-(4- 
propylphenyl)-5,7-difluoro-6-cyano-l,2,3,4-tetrahydronaphthalene. 

10 (Example 4) Synthesis of 2-[2-(trans-4-propylcyclohexyl)ethyl]-6-fluoro-l,2,3,4- 
tetrahydronaphthalene (1-1-3) 




(1-1-3) 



(4-1) Synthesis of 6-fluoro-l,2,3,4-tetrahydronaphthalene-2-carbaldehyde 

A solution of 50 g of 6-fluoro-3,4-dihydro-2(lH)-naphthalenone obtained from (1- 

15 1) in 250 ml THF was added dropwise, at a temperature of 0°C, to a Wittig reagent prepared 
from 156.6 g of methoxymethyltriphenylphosphonium chloride and 51.3 g of potassium t- 
butoxide in ice cooled THF. After 1 hour of reaction, the mixture was returned to room 
temperature, water was added, and the organic layer was concentrated. Hexane was then 
added to dissolve the residue, the insoluble triphenylphosphine oxide was removed by 

20 filtration, and the product was washed in a 1/1 solvent mixture of methanol and water. The 
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crude product obtained by concentrating the hexane layer was dissolved in 250 ml of THF, 

250 ml of dilute hydrochloric acid was added, and the mixture was refluxed for 3 hours. 

Toluene was then added, and following washing with water, the product was dried over 

anhydrous sodium sulfate and the solvent removed by evaporation to yield 46.7 g of 6-fluoro- 
5 1,2,3 ,4-tetrahydronaphthalene-2-carbaldehyde. 

(4-2) Synthesis of 2-[2-(trans-4-propylcyclohexyl)ethyl] -6-fluoro- 1 ,2,3 ,4- 

tetrahydronaphthalene (1-1-3) 

A solution comprising all of the 6-fluoro- 1,2,3, 4-tetrahydronaphthalene-2- 

carbaldehyde obtained from (4-1) dissolved in 250 ml THF was added dropwise, at a 
1 0 temperature of 0°C, to a Wittig reagent prepared from 1 8 8 .7 g of 2-(trans-4- 

§9 propylcyclohexyl) methyltriphenylphosphonium bromide and 44 . 1 g of potassium t-butoxide 

W 

Kf in ice cooled THF. After 1 hour of reaction, the mixture was returned to room temperature, 

St! water was added, and the organic layer was concentrated. Hexane was then added to 

p dissolve the residue, the insoluble triphenylphosphine oxide was removed by filtration, and 

O 

U 1 5 the product was washed in a 1/1 solvent mixture of methanol and water. The crude product 
obtained by concentrating the hexane layer was dissolved in 200 ml of ethyl acetate, 10 g of 
5% palladium-carbon (wet) was added, and the mixture was stirred in an autoclave under a 
hydrogen pressure of 4 Kg/cm 2 . After stirring for 5 hours at room temperature, the catalyst 
was removed by filtration through celite, the solvent was removed by evaporation, and the 
20 residue was purified by silica gel column chromatography (hexane), and two separate 
recrystallizations from ethanol to obtain 50.7 g of white crystals of 2-[2-(trans-4- 
propylcyclohexyl)ethyl]-6-fluoro-l,2,3,4-tetrahydronaphthalene (1-1-3). 



(Example 5) Synthesis of 2-[2-(trans-4-propylcyclohexyl)ethyl]-5,6,7-trifluoro-l,2,3,4- 
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tetrahydronaphthalene (1-1-4) 

Under the same conditions as those described for the example 4, using the 5,6,7- 
trifluoro-3,4-dihydro-2(lH)-naphthalenone synthesized in the example 2 instead of 6-fluoro- 
3,4-dihydro-2(lH)-naphthalenone yielded 2-[2-(trans-4-propylcyclohexyl)ethyl]-5,6,7- 
5 trifluoro- 1 ,2,3,4-tefrahydronaphthalene. 

(Example 6) Synthesis of 2-propyl-6-(3,4-difiuorophenyl)-l ,2,3,4-tetrahydronaphthalene (I- 



2-1) 




10 (6-1) Synthesis of 6-propyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one 

212 g of 4-propylcyclohexanone and 200 ml of pyrrolidine was dissolved in 600 ml of 
toluene, and the mixture was heated with stirring for 3 hours, and any azeotropically distilled 
water was removed. Excess pyrrolidine was then removed by azeotropic distillation with 
toluene, to obtain 1 -(4-propylcyclohexa- 1 -en- 1 -yl)-pyrrolidine. The crude product was 

1 5 cooled, as is, to room temperature, a further 800 ml of toluene was added, the mixture was 
cooled in a water bath, and 120 ml of methyl vinyl ketone was added dropwise over a period 
of 1 hour at a temperature of 25 °C or lower. Following completion of the addition, the 
mixture was immediately heated and refluxed for 20 hours. The solution was then cooled to 
room temperature, a buffer solution of pH 5 prepared from 63 g of sodium acetate, 120 ml of 

20 acetic acid and 140 ml of water was added, and the reflux was continued for a further 4 hours. 
After the solution had been cooled to room temperature, the organic layer was separated and 
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washed with water and a saturated aqueous solution of sodium chloride. The organic layer 
was then dried over anhydrous sodium sulfate, and the solvent removed by evaporation to 
obtain 320 g of a crude product of 6-propyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one. 
(6-2) Synthesis of 2-propyl-6-(3,4-difluorophenyl)-l,2,3,4,8,8a-hexahydronaphthalene 
5 27. 1 g of magnesium was suspended in 70 ml of tetrahydrofuran (THF), and a 

solution of 195.7 g of 3,4-difiuorobromobenzene dissolved in 800 ml of THF was then added 
dropwise with the mixture under conditions of heated reflux. Following stirring for a 
further one hour, a solution of 150 g of the 6-propyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen- 
y 2-one obtained from (6-1) above in 600 ml of THF was added dropwise, with continuous 

m j 1 0 stirring and with the reaction mixture cooled in a water bath. Following stirring for a further 
m two hours, the mixture was cooled in an ice bath, and 1000 ml of 1 0% hydrochloric acid was 

03 added. The product was then extracted with toluene, washed subsequently with water, and a 

saturated aqueous solution of sodium chloride, and was then dried over anhydrous 
magnesium sulfate. Subsequently, the crude product obtained by removal of the solvent by 
CI 1 5 evaporation was redissolved in 1200 ml of toluene, 14.9 g of p-toluenesulfonic acid was 

added, and the mixture was heated with stirring for 3 hours and any azeotropically distilled 
water was removed. After the solution had been cooled to room temperature, the toluene 
layer was washed subsequently with water and a saturated aqueous solution of sodium 
chloride, and then dried over anhydrous magnesium sulfate, before the solvent was removed 
20 by evaporation to obtain 250 g of a crude product of 2-propyl-6-(3,4-difiuorophenyl)- 
1,2,3 ,4,8 , 8a-hexahydronaphthalene. 

(6-3 ) Synthesis of 2-propyl-6-(3 ,4-difluorophenyl)- 1 ,2,3 ,4-tetrahydronaphthalene 

All of the crude 2-propyl-6-(3,4-difluorophenyl)-l,2,3,4,8,8a-hexahydronaphthalene 
obtained from (6-2) above was dissolved in 1200 ml of methylene chloride, the solution was 
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cooled in an ice bath, and 44.2 ml of bromine was then added dropwise with stirring, with the 
stirring continued for a further 3 hours following completion of the addition. Subsequently, 
an aqueous solution of sodium hydrogen sulfite was added, and following 30 minutes of 
vigorous stirring, the methylene chloride layer was washed with a saturated aqueous solution 
of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated to obtain a 
crude product of 2-propyl-6-(3,4-difluorophenyl)-l ,2,3,4-tetrahydronaphthalene. This crude 
product was subsequently purified by silica gel column chromatography (hexane), and then 
dissolved in 800 ml of ethyl acetate, and stirred for 6 hours in an autoclave with 20 g of 5% 
palladium-carbon, under a hydrogen atmosphere of 4 Kg/cm 2 . Following filtration, the 
solvent was removed by evaporation, and from the 230 g of crude product thus obtained, 20 g 
was purified by silica gel column chromatography (hexane), and then recrystallized 3 times 
from ethanol to obtain 6.5 g of white crystals of 2-propyl-6-(3,4-difluorophenyl)- 1,2,3,4- 
tetrahydronaphthalene . 

(Example 7) Synthesis of 2-propyl-6-(3,4,5-trifluorophenyl)-l,2,3,4-tetrahydronaphthalene 
(1-2-2) 




(7-1) Synthesis of 2-propyl-l,2,3,4-tetrahydro-6-naphthol 

5 g of 6-propyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one obtained from (6-1) was 
dissolved in 10 ml of acetonitrile, and a solution of 1 1.6 g of copper (II) bromide and 2.3 g of 
lithium bromide in 50 ml of acetonitrile was then added dropwise at room temperature. 
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Following stirring of the reaction mixture for a further two hours, the solvent was removed by 
evaporation, and the residue was redissolved in ethyl acetate and filtered to remove any 
insoluble components. The solution was then washed with water and a saturated aqueous 
solution of sodium chloride. Following drying over anhydrous sodium sulfate, the solvent 
was removed by evaporation to obtain a crude product of 2-propyl- l,2,3,4-tetrahydro-6- 
naphthol. 

(7-2) Synthesis of 2-propyl-l,2,3,4-tetrahydronaphthalen-6-yl trifluoromethanesulfonate 

The crude 2-propyl-l,2,3,4-tetrahydro-6-naphthol obtained from (7-1) was dissolved 
in 20 ml of dichloromethane, 4.7 ml of anhydrous trifluoromethanesulfonic acid was then 
added and suspended, and the mixture was cooled to 5°C. 4.6 ml of pyridine was then 
added dropwise with vigorous stirring, and the mixture then stirred for a further one hour. 
20 ml of water was then added, the reaction was halted, and the organic layer was separated 
off. The aqueous layer was extracted with 20 ml of dichloromethane, which was combined 
with the organic layer, and the combined organic layer was then washed with dilute 
hydrochloric acid, a saturated aqueous solution of sodium bicarbonate, water, and then a 
saturated aqueous solution of sodium chloride, and subsequently dried over anhydrous 
sodium sulfate. Following removal of the solvent by evaporation, the crude product was 
purified by silica gel column chromatography (hexane) to obtain 3.8 g of 
2-propyl- 1 ,2,3 ,4-tetrahydronaphthalen-6-yl trifluoromethanesulfonate. 
(7-3) Synthesis of 2-propyl-6-(3,4,5-trifluorophenyl)-l ,2,3,4-tetrahydronaphthalene 
A mixture of 3.8 g of the produced 2-propyl- 1, 2,3 ,4-tetrahydronaphthalen-6-yl 
trifluoromethanesulfonate, 3.0 g of 3,4,5-trifmorophenylboric acid (this compound was 
produced by reacting a Grignard reagent prepared from 3,4,5-trifluorobromobenzene and 
magnesium, with trimethoxy borane, and then performing a hydrolysis with dilute 
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hydrochloric acid), 0.13 g of tetrakis(triphenylphosphine) palladium(O), and 3.6 g of 
potassium phosphate in 20 ml of dimethyl formamide (DMF) was stirred for 10 hours at 
80°C. The mixture was subsequently cooled to room temperature, 20 ml of water was 
added, the mixture was extracted with toluene, and the organic layer was washed 
5 subsequently with water and then a saturated aqueous solution of sodium chloride, and 

subsequently dried over anhydrous sodium sulfate. The crude product obtained by removal 
of the solvent by evaporation was purified by silica gel column chromatography (hexane) and 
then recrystallized 3 times from ethanol to obtain 0.5 g of 2-propyl-6-(3,4,5-trifluorophenyl)- 
1 ,2,3,4-tetrahydronaphthalene. 

10 

(Example 8) Synthesis of 2-(trans-4-propylcyclohexyl)-6-(3,4,5-trifluorophenyl)-l ,2,3,4- 
tetrahydronaphthalene (1-2-3) 

F 

l,p N „ 1) 

F F 

(8-1) Synthesis of 2-(4-propylcyclohexyl)-6-(3,4,5-trifluorophenyl)-l,2,3,4,8,8a- 
1 5 hexahydronaphthalene 

A synthesis was performed in the same manner as (6-1) of the example 6, with the 

exception of using 4-(4-propylcyclohexyl)-cyclohexanone instead of 4-propylcyclohexanone, 

and yielded 6-(4-propylcyclohexyl)-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one. 

Subsequently, the synthesis was continued in the same manner as (6-2), with the exception of 
20 using 3,4,5-trifluorobromobenzene instead of 3,4-difluorobromobenzene, and yielded 2-(4- 

propylcyclohexyl)-6-(3,4,5-trifluorophenyl)-l,2,3,4,8,8a-hexahydronaphthalene. 
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(8-2) Synthesis of 2-(4-propylcyclohexyl)-6-(3 ,4,5-trifluorophenyl)- 1 ,2,3 ,4- 
tetrahydronaphthalene 

A mixture of 20 g of 2-(4-propylcyclohexyl)-6-(3, 4,5 -trifiuorophenyl)- 1,2,3 ,4,8, 8a- 
hexahydronaphthalene obtained from (8-1) above and 14 g of 2,3-dichloro-5,6-dicyano-l,4- 
5 benzoquinone (DDQ) in 80 ml of toluene was stirred for 3 hours at room temperature. 

Water and toluene were then added, the mixture was filtered, and the toluene layer was then 
separated and washed subsequently in water and a saturated aqueous solution of sodium 
chloride, before being dried over anhydrous magnesium sulfate. Following removal of the 
5 solvent by evaporation, the residue was purified by silica gel column chromatography 

'» 1 0 (hexane) to obtain 2 1 . 1 g of a crude product. All of this crude product was subsequently 
S dissolved in 80 ml of ethyl acetate, and then stirred for 6 hours in an autoclave with 4 g of 5% 

00 palladium-carbon, under a hydrogen atmosphere of 4 Kg/cm . Following filtration, the 

solvent was removed by evaporation, and the crude product thus obtained was purified by 
silica gel column chromatography (hexane), and then recrystallized 3 times from 
S 15 ethanol/toluene to obtain 6.2 g of 2-(4-propylcyclohexyl)-6-(3, 4,5 -trifiuorophenyl)- 1,2,3, 4- 
tetrahydronaphthalene . 



(Example 9) Synthesis of 2-propyl-6-(4-cyano-3,5-difluorophenyl)- 1,2,3,4- 
tetrahydronaphthalene (1-2-4) 

F 

!) BrMg-0> l)n-BuLi 
n-C3H 7 -Q=\ p - - — F » n " C3H7 iX7H 



2) p-TsOH ^_t^\J 2 ) CO, 

3) DDQ F3)SOCl 2 

4)NH 3 



POCl 3 » n-C 3 H 7 - 
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(9- 1 ) Synthesis of 2-propyl-6-(3 ,5 -difluorophenyl)- 1,2,3 ,4-tetrahydxonaphthalene 

A synthesis was performed in the same manner as (6-2) of the example 6, with the 
exception of replacing 3,4-difluorobromobenzene with 3,5-difluorobromobenzene, and 
yielded 212.5 g of 2-propyl-6-(3,5-difluorophenyl)-l,2,3,4,8,8a-hexahydronaphthalene 
5 from 200 g of 6-propyl-4,4a,5,6,7,8-hexahydro-3H-naphthalen-2-one. Subsequently, the 
synthesis was continued in the same manner as (8-2), and an additional vacuum distillation 
then carried out, to obtain 1 12 g of 2-propyl-6-(3, 5-difluorophenyl)-l, 2,3,4- 
tetrahy dronaphthalene . 
"r- (9-2) Synthesis of 2-propyl-6-(3,5-difluoro-4-carbamoylphenyl)-l, 2,3,4- 

||J 10 tetrahy dronaphthalene 

27 . 1 g of the 2-propyl-6-(3,5-difluorophenyl)-l,2,3,4-tetrahydronaphthalene obtained 
m i n (9_i) above was dissolved in 120 ml of THF, and with the solution cooled to -50°C, 68.9 

k = ml of a 1 .5 1 M hexane solution of n-butyllithium was added dropwise. Carbon dioxide gas 

: ; . was then blown through the solution, and then water was added and the product was extracted 

Ci 

M= 1 5 with ethyl acetate. The organic layer was then washed subsequently with water and a 

saturated aqueous solution of sodium chloride, and then dried over anhydrous magnesium 
sulfate. Following removal of the solvent by evaporation, the crude product was redissolved 
in 80 ml of 1 ,2-dichloroethane and 8.2 ml of thionyl chloride was added. Following the 
dropwise addition of a catalytic quantity of pyridine, the solution was stirred for 2 hours at 
20 50°C and any excess thionyl chloride and the 1,2-dichloroethane were removed by 

evaporation. The residue was dissolved in 100 ml of methylene chloride, and ammonia gas 
was blown into the solution at room temperature, with stirring, and when the heat generation 
had ceased, water was added, the product was extracted with ethyl acetate, and the organic 
layer was washed subsequently with water and a saturated aqueous solution of sodium 
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chloride, before being dried over anhydrous magnesium sulfate. The solvent was removed 
by evaporation and yielded a crude product of 2-propyl-6-(3,5-difluoro-4-carbamoylphenyl)- 
1 ,2,3 ,4-tetrahydronaphthalene. 

(9-3) Synthesis of 2-propyl-6-(4-cyano-3,5-difluorophenyl)- 1 ,2,3 ,4-tetrahydronaphthalene 
5 All of the crude product of 2-propyl-6-(3,5-difluoro-4-carbamoylphenyl)-l,2,3,4- 

tetrahydronaphthalene obtained in (9-2) above was dissolved in 120 ml of DMF, 13 ml of 
phosphorus oxychloride was added, and the reaction was allowed to proceed for 2 hours at 
25 °C. The reaction liquid was then poured into water with ice, dilute hydrochloric acid was 
added, and the water layer was extracted with toluene. The toluene extract was combined 
1 0 with the organic layer, and following washing with water, a saturated aqueous solution of 
sodium bicarbonate and a saturated aqueous solution of sodium chloride, was dried over 
anhydrous sodium sulfate. The crude product was purified using silica gel column 
chromatography (toluene) followed by alumina column chromatography (toluene), further 
purified by activated carbon treatment in an acetone solution, and then recrystallized seven 
1 5 times from ethanol to obtain 4.0 g of 2-propyl-6-(4-cyano-3,5-difluorophenyl)- 1 ,2,3,4- 
tetrahydronaphthalene. 

(Example 10) Synthesis of 2-propyl-5-fluoro-6-(3,4,5-trifluorophenyl)-l,2,3,4- 
tetrahydronaphthalene, and 2-propyl-7-fluoro-6-(3,4,5-trifluorophenyl)- 1 ,2,3,4- 
20 tetrahydronaphthalene (1-2-5) 



Hi -0 " 



Hi -011 

n-C 3 H 7 -/~~)=\ 



(HO) 2 B-^>-F 



(10-1) Synthesis of 2-propyl-5-fluoro- 1 ,2,3 ,4-tetrahydro-6-naphthol, and 2-propyl-7-fluoro- 
1 ,2,3 ,4-tetrahydro-6-naphthol 

200 g of the 2-propyl-l,2,3,4-tetrahydro-6-naphthol obtained in (7-1) was dissolved in 

5 1 000 ml of dichloromethane, 5 g of sodium trifluoromethanesulfonate was added, and the 
mixture was stirred vigorously. 243 g of N,N'-difluoro-2,2'-bipyridinium 
bistetrafluoroborate was gradually added to the reaction mixture, and the resulting mixture 
was stirred for a further 5 hours at room temperature. Water, and then a 1 0% aqueous 
solution of sodium hydroxide were added, any excess fluorinating reagent was decomposed, 

10 and following restoration to an acidic state by addition of dilute hydrochloric acid, the organic 
layer was separated. The aqueous layer was extracted with dichloromethane, the extract was 
combined with the separated organic layer, and this combined organic extract was washed 
with water and a saturated aqueous solution of sodium chloride, before being dried over 
anhydrous sodium sulfate. The crude product obtained by removal of the solvent by 

1 5 evaporation was separated and purified by silica gel column chromatography (toluene), to 
obtain 57.0 g of 2-propyl-5-fluoro-l,2,3,4-tetrahydro-6-naphthol, and 85.5 g of 2-propyl-7- 
fluoro- 1 ,2,3 ,4-tetrahydro-6-naphthol. 

(10-2) Synthesis of 2-propyl-5-fluoro-6-(3, 4,5 -trifluorophenyl)-! ,2,3,4- 
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tetrahydronaphthalene, and 2-propyl-7-fluoro-6-(3,4,5-trifluorophenyl)-l ,2,3,4- 
tetrahydronaphthalene 

Syntheses were performed in the same manner as (7-2) and (7-3), with the exception 
of using the 2-propyl-5-fluoro-l,2,3,4-tetrahydro-6-naphthol and the 2-propyl-7-fluoro- 
l,2,3,4-tetrahydro-6-naphthol obtained in (10-1) above instead of the 2-propyl-l,2,3,4- 
tetrahydro-6-naphthol in (7-2), and yielded 35 g of 2-propyl-5-fluoro-6-(3,4,5- 
trifluorophenyl)-l,2,3,4-tetrahydronaphthalene, and 53 g of 2-propyl-7-fluoro-6-(3,4,5- 
trifluorophenyl)-l ,2,3,4-tetrahydronaphthalene respectively. 

(Example 1 1) Synthesis of 2-propyl-6-(3,4,5-trifluorophenyl)ethynyl-l,2,3,4- 
tetrahydronaphthalene 




A mixture of 50 g of the 2-propyl-l,2,3,4-tetrahydronaphthalen-6-yl 
trifluoromethanesulfonate obtained in (7-2), 33.9 g of 2-(3,4,5-trifiuorophenyl)acetylene, 3.6 
g of tetrakis(triphenylphosphine) palladium(O), and 51.4 g of potassium phosphate in 200 ml 
of DMF was stirred for 1 0 hours at 80°C. The mixture was subsequently cooled to room 
temperature, water was added, the mixture was extracted with toluene, and the organic layer 
was washed subsequently with water and a saturated aqueous solution of sodium chloride, 
and subsequently dried over anhydrous sodium sulfate. The crude product obtained by 
removal of the solvent by evaporation was purified by silica gel column chromatography 
(hexane) and then recrystallized 3 times from ethanol to obtain 32.6 g of 2-propyl-6-(3,4,5- 
trifiuorophenyl)ethynyl- 1 ,2,3,4-tetrahydronaphthalene. 
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(Example 1 2) Synthesis of 6-propyl-2-(3 ,4, 5-trifluorophenyl)- 1,2,3 ,4-tetrahydronaphthalene 
(1-3-2) 



F 




F 




F 



5 A Grignard reagent was prepared by the dropwise addition of a solution of 30 g of 

3,4,5-trifluorobromobenzene in 100 ml of tetrahydrofuran to 4.0 g of magnesium. 
Following addition of 150 ml of toluene to this reagent, approximately 100 ml of solvent was 
removed under reduced pressure, at room temperature. The mixture was then heated to 
60°C, and a solution of 25 g of 6-propyl-l,2,3,4-tetrahydronaphthalen-2-one in 50 ml of 

10 toluene was added dropwise over a period of 20 minutes. The resulting mixture was stirred 
for a further 30 minutes, returned to room temperature, and then poured into a 10% 
hydrochloric acid solution. The organic layer was washed with a saturated aqueous solution 
of sodium chloride, dried over anhydrous sodium sulfate, and then concentrated. The thus 
obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate = 

15 6/ 1 ) and yielded 29 g of 2-hydroxy-6-propyl-2-(3 ,4,5 -trifiuorophenyl)- 1 ,2 ,3 ,4- 

tetrahydronaphthalene. To this product was added 100 ml of toluene and 3 g of p- 
toluenesulfonic acid, and the resulting mixture was stirred with heating for one hour. The 
reaction solution was then cooled and concentrated, and the residue purified by silica gel 
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column chromatography (hexane) to obtain 26 g of 6-propyl-2-(3,4,5-trifluorophenyl)-3,4- 
dihydronaphthalene. To this product was added 50 ml of ethanol, 50 ml of ethyl acetate and 
3 g of 5% palladium-carbon, and the resulting mixture was stirred under an atmosphere of 
hydrogen for 2 hours at room temperature. The reaction mixture was filtered through celite, 
5 and the filtrate concentrated by removal of the solvent. The residue was purified by silica 
gel column chromatography (hexane), and yielded 26 g of 6-propyl-2-(3,4,5-trifluorophenyl)- 
1,2,3,4-tetrahydronaphthalene. This compound displayed a purity of 99% when analyzed by 
gas chromatography, and had a molecular weight of 304. 

1 0 (Example 1 3) Synthesis of 2-(3 ,4-difiuorophenyl)-6-propyl- 1 ,2,3 ,4-tetrahydronaphthalene 
(1-3-1) 

A synthesis was performed under the same conditions as the example 1 2, with the 
exception of using 3,4-difluorobromobenzene instead of 3,4,5-trifluorobromobenzene, and 
yielded 2-(3,4-difluorophenyl)-6-propyl- 1 ,2,3,4-tetrahydronaphthalene. Purity 99%, 
1 5 molecular weight 286. 

(Example 1 4) Synthesis of 6-propyl-2-(4-trifluoromethoxyphenyl)- 1 ,2,3 ,4- 
tetrahydronaphthalene (1-3-3) 

A synthesis was performed under the same conditions as the example 12, with the 
20 exception of using 4-trifluoromethoxybromobenzene instead of 3,4,5-trifluorobromobenzene, 
and yielded 6-propyl-2-(4-trifluoromethoxyphenyl)- 1 ,2,3 ,4-tetrahydronaphthalene. Purity 
99%, molecular weight 334. 



(Example 1 5) Synthesis of 2-(3 ,4-difluorophenyl)-6-(trans-4-propylcyclohexyl)- 1 ,2,3 ,4- 
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tetrahydronaphthalene (1-3-4) 




A Grignard reagent was prepared by the dropwise addition of a solution of 25 g of 
3 ,4-difluorobromobenzene in 1 00 ml of tetrahydrofuran to 3 .5 g of magnesium. The reagent 

5 mixture was filtered through a glass filter, and following the addition of 1 50 ml of toluene to 
the filtrate, approximately 100 ml of solvent was removed under reduced pressure, at room 
temperature. The mixture was then heated to 60°C, and a solution of 27 g of 6-bromo- 
l,2,3,4-tetrahydronaphthalen-2-one in 50 ml of toluene was added dropwise over a period of 
20 minutes. The resulting mixture was stirred for a further 30 minutes, returned to room 
1 0 temperature, and then poured into a 1 0% hydrochloric acid solution. The organic layer was 
washed with a saturated aqueous solution of sodium chloride, dried over anhydrous sodium 
sulfate, and then concentrated. The thus obtained residue was purified by silica gel column 
chromatography (hexane/ethyl acetate = 6/1) and yielded 29 g of 6-bromo-2-(3,4- 
difluorophenyl)-2-hydroxy- 1 ,2,3 ,4-tetrahydronaphthalene. To this product was added 1 00 

15 ml of toluene and 3 g of p-toluenesulfonic acid, and the resulting mixture was stirred with 
heating for one hour. The reaction solution was then cooled and concentrated, and the 
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residue purified by silica gel column chromatography (hexane) to obtain 26 g of 6-bromo-2- 
(3,4-difluorophenyl)-3,4-dihydronaphthalene. To this product was added 50 ml of ethanol, 
50 ml of ethyl acetate and 3 g of 5% rhodium-carbon, and the resulting mixture was stirred 
under an atmosphere of hydrogen for 2 hours at room temperature. The reaction mixture 
5 was then filtered through celite, and the filtrate concentrated by removal of the solvent. The 
residue was purified by silica gel column chromatography (hexane), and yielded 26 g of 6- 
bromo-2-(3,4-difluorophenyl)-l,2,3,4-tetrahydronaphthalene. A Grignard reagent was then 
prepared by the dropwise addition of a solution of this 26 g of 6-bromo-2-(3,4- 
S difluorophenyl)-l ,2,3,4-tetrahydronaphfhalene in 70 ml of tetrahydrofuran to 2.3 g of 

h J 1 0 magnesium. A solution of 1 3 .5 g of 4-propylcyclohexanone in 3 0 ml of tetrahydrofuran was 

m 

m then added dropwise to this reagent. The resulting mixture was stirred for a further 30 

minutes, and then poured into a 1 0% hydrochloric acid solution. The organic layer was 
~7l washed with a saturated aqueous solution of sodium chloride, dried over anhydrous sodium 

m sulfate, and then concentrated. The thus obtained residue was purified by silica gel column 

U 1 5 chromatography (hexane/ethyl acetate = 6/1 ) and yielded 23 g of 2-(3,4-difluorophenyl)-2- 
hydroxy-6-(trans-4-propylcyclohexyl)- 1 ,2,3 ,4-tetrahydronaphthalene. To this product was 
added 80 ml of toluene and 2 g of p-toluenesulfonic acid, and the resulting mixture was 
stirred with heating for one hour. The reaction solution was then cooled and concentrated, 
and the residue purified by silica gel column chromatography (hexane) to obtain 26 g of 2- 
20 (3 ,4-difluorophenyl)-6-(trans-4-propylcyclohexyl)-3 ,4-dihydronaphthalene . To this product 
was added 30 ml of ethanol, 50 ml of ethyl acetate and 2 g of 5% palladium-carbon, and the 
resulting mixture was stirred under an atmosphere of hydrogen for 2 hours at room 
temperature. The reaction mixture was then filtered through celite, and the filtrate 
concentrated by removal of the solvent. 50 ml of dimethyl formamide and 5.5 g of 
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potassium t-butoxide were then added to the residue, and the mixture was stirred for 2 hours 
at 70°C. 10% hydrochloric acid was then added to the reaction mixture, which was then 
extracted with toluene, and the extracted organic layer was then washed with a saturated 
aqueous solution of sodium chloride, dried over anhydrous sodium sulfate and concentrated 
5 by removal of the solvent. The residue was purified by silica gel column chromatography 
(hexane), and then recrystallized from ethanol, and yielded 20 g of 2-(3,4-difluorophenyl)-6- 
(trans-4-propylcyclohexyl)- 1 ,2,3 ,4-tetrahydronaphthalene. This compound displayed a 
purity of 99.8% when analyzed by gas chromatography, and had a molecular weight of 368. 

10 (Example 16) Synthesis of 2-(3, 4-difluorophenyl)-6-(4-propylphenyl)- 1,2, 3,4- 
tetrahydronaphthalene (1-3-5) 



A solution of 4.5 g of 4-propylphenylboric acid obtained by reaction of a Grignard 
reagent prepared from 4-propylbromobenzene and magnesium with trimethoxy borane and 

15 subsequent hydrolysis with dilute hydrochloric acid, 5.0 g of 6-bromo-2-(3,4-difluorophenyl)- 
1,2,3 ,4-tetrahydronaphthalene synthesized in the example 15, 0.3 g of 
tetrakis(triphenyIphosphine) palladium(O), and 3.0 g of potassium phosphate in 30 ml of 
dimethyl formamide was stirred for 10 hours at 80°C. The mixture was subsequently cooled 
to room temperature, water was added, and the mixture was extracted with toluene. The 

20 organic layer was washed with a saturated aqueous solution of sodium chloride, dried over 
anhydrous sodium sulfate, and then concentrated. The residue was purified by silica gel 





F 
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column chromatography (hexane) and then recrystallized from ethanol, and yielded 4 g of 2- 
(3 ,4-difluorophenyl)-6-(4-propylphenyl)-l ,2,3,4-tetrahydronaphthalene. This compound 
displayed a purity of 99.7% when analyzed by gas chromatography, and had a molecular 
weight of 362. 

(Example 17) Preparation 1 of a liquid crystal composition 

The versatile host liquid crystal (H), which has a broad temperature range, is of low 
viscosity, and can be used in active matrix driving, was prepared. 

50% 

(H) 

\ / r ~\ / — \ /~~V^^ F 50% 

1 0 (wherein, the cyclohexane rings represent trans forms). This host liquid crystal (H) exhibits 
a nematic phase at 1 1 6.7°C or lower, and has a melting point of 1 1 °C. The physical 
property values of this composition, and the measured value at 20°C of the threshold voltage 
(Vth) of a TN cell (cell thickness: 4.5 um) prepared using this composition were as shown 
below. 

1 5 Nematic phase upper limit temperature (T N -i): 1 16.7°C 

Dielectric anisotropy (As): 4.80 
Threshold voltage (Vth): 1.88 V 
Response time (x): 21.5 ms 

Next, when a liquid crystal composition (M-l) was prepared from 80% of this host 
20 liquid crystal (H) and 20% of the compound (1-1-2) of the present invention obtained in the 
example 2, the liquid crystal phase upper limit temperature (T N .i) was 72.3°C. The value of 
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Tn-i was also measured after leaving the composition (M-l) to stand for 20 hours at a 
temperature of 150°C, but no variation was observed from the value prior to heating. 
Furthermore, the composition was also irradiated with ultraviolet radiation for 20 hours, but 
no change was observed in the value of Tn-i. When the voltage holding ratio of this 
5 composition was measured it exhibited a high value similar to that of the host liquid crystal 
(H), at the time of preparation, following heating, and following irradiation with ultraviolet 
radiation. 

Next, a liquid crystal element was prepared by using the composition (M-l) to fill a 
TN cell with a cell thickness of 4.6 urn, and measurement of the electrooptical characteristics 
10 of the element revealed the values shown below. 
Dielectric anisotropy (As): 5.20 
Threshold voltage (Vth): 1.51 V 
Response time (x): 29.3 ms 

Consequently, addition of 20% of the compound (1-1-2) enabled the fall in the 
1 5 nematic phase upper limit temperature (Tn-i) to be limited to 44°C, while the threshold 
voltage (Vth) could be reduced by 0.37 V. In addition, the increase in the response time 
could be suppressed to 8 ms. Furthermore, even after standing for 1 week at 0°C, crystal 
precipitation did not occur. Moreover, when the composition was crystallized by rapid 
cooling and the melting point (Ton) was then measured, it was found to be 13°C, which is 
20 almost the same as the host liquid crystal (H), indicating that the compound (1-2) dissolves 
readily in the host liquid crystal. 

Next, the voltage holding rates of this element were measured at room temperature 
and at 80°C, and both were extremely favorable, indicating that this element can be 
adequately used for active matrix driving. 



161 



(Example 1 8) Preparation 2 of a liquid crystal composition 

A liquid crystal composition (M-2) was prepared in the same manner as the example 
17, using the compound (1-2-3) of the present invention obtained in the example 8 instead of 

5 the compound (1-1-2), and adding 20% of this compound to the host liquid crystal (H). This 
composition exhibited a nematic phase upper limit temperature (T N -i) of 1 1 8. 1 °C. The value 
of T N -i was also measured after leaving the composition (M-2) to stand for 20 hours at a 
temperature of 150°C, but no variation was observed from the value prior to heating. 
Furthermore, the composition was also irradiated with ultraviolet radiation for 20 hours, but 

1 0 no change was observed in the value of T N .i. When the voltage holding ratio of this 

composition was measured it exhibited a high value similar to that of the host liquid crystal 
(H), at the time of preparation, following heating, and following irradiation with ultraviolet 
radiation. 

Next, a liquid crystal element was prepared by using the composition (M-2) to fill a 
1 5 TN cell with a cell thickness of 6.0 urn, and measurement of the electrooptical characteristics 
of the element revealed the values shown below. 
Dielectric anisotropy (As): 5.50 
Threshold voltage (Vth): 1.92 V 
Response time (x): 34.2 ms 
20 Consequently, addition of 20% of the compound (1-2-3) enabled the nematic phase 

temperature range to be widened, while the threshold voltage (Vth) was reduced by 0.22 V. 
In addition, the increase in the response time could be suppressed to 9 ms. 

(Example 19) Preparation 3 of a liquid crystal composition 



162 

A liquid crystal composition (M-3) was prepared in the same manner as the example 
17, using 20% of the compound (1-3-2) of the present invention obtained in the example 12 
instead of the compound (1-1-2), and the liquid crystal phase upper limit temperature (T N -i) of 
this composition was 74°C. The value of T N -i was also measured after leaving the 
composition (M-3) to stand for 20 hours at a temperature of 150°C, but no variation was 
observed from the value prior to heating. Furthermore, the composition was also irradiated 
with ultraviolet radiation for 20 hours, but no change was observed in the value of T N .i- 
When the voltage holding ratio of this composition was measured it exhibited a high value 
similar to that of the host liquid crystal (H), at the time of preparation, following heating, and 
following irradiation with ultraviolet radiation. 

Next, a liquid crystal element was prepared by using the composition (M-l) to fill a 
TN cell with a cell thickness of 4.5 um, and measurement of the electrooptical characteristics 
of the element revealed the values shown below. 

Dielectric anisotropy (As): 5.50 

Threshold voltage (Vth): 1.55 V 

Response time (x): 30.5 ms 

Consequently, addition of 20% of the compound (1-3-2) enabled the fall in the 
nematic phase upper limit temperature (T N -i) to be limited to 46°C, while the threshold 
voltage (Vth) could be reduced by 0.33 V. In addition, the increase in the response time 
could be suppressed to 9 ms. Furthermore, even after standing for 1 week at 0°C, crystal 
precipitation did not occur. Moreover, when the composition was crystallized by rapid 
cooling and the melting point (T C -n) was then measured, it was found to be 12°C, which is 
almost the same as the host liquid crystal (H), indicating that the compound (1-2) dissolves 
readily in the host liquid crystal. 
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Next, the voltage holding rates of this element were measured at room temperature 
and at 80°C, and both were extremely favorable, indicating that this element can be 
adequately used for active matrix driving. 

(Comparative Example 1) 

A liquid crystal composition (M-4) was prepared in the same manner as the example 
17, using trans-4-propyl-(3,4,5-trifluorophenyl)cyclohexane instead of the compound (1-1-2), 
and adding 20% of this compound to the host liquid crystal (H). This composition exhibited 
a nematic phase upper limit temperature (T N -i) of 70°C, and the liquid crystallinity was 
considerably low. 

The physical property values of this composition, together with the electrooptical 
properties of an element prepared in the same manner as that described above are as shown 
below. 

Nematic phase upper limit temperature (T N -i): 70.0°C 
Dielectric anisotropy (As): 5.60 
Threshold voltage (Vth): 1.58 V 
Response time (t): 30.0 ms 
Birefringence (An): 0.080 

INDUSTRIAL APPLICABILITY 
A tetrahydronaphthalene derivative provided in the present invention shows superior 
liquid crystallinity and co-solubility with conventional liquid crystal compounds and 
compositions. Furthermore, addition of such a compound enables the threshold voltage to 
be significantly reduced with almost no deleterious effect on the response. In addition, a 
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compound of the present invention can also be easily produced industrially, is colorless, and 
is chemically stable. Consequently, liquid crystal compositions containing such a 
compound are extremely useful as liquid crystals, and are particularly suitable for liquid 
crystal displays requiring a wide operating temperature range, low voltage driving and a quick 
response. 
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CLAIMS 



1 . A tetrahydronaphthalene derivative represented by a general formula (I) 
(I) 

5 (wherein, R represents a saturated or unsaturated alkyl group or alkoxyl group of 1 to 20 
carbon atoms which may incorporate a branched chain and may be substituted with 1 to 7 
13 fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms; linkage groups La, Lb, Lc and Ld 

: J3 each represent independently a single bond, -CH 2 CH 2 -, -CH=CH-, -CH(CH 3 )CH 2 -, 

| -CH 2 CH(CH 3 )-, -CH(CH 3 )CH(CH 3 )-, -CF 2 CF 2 -, -CF=CF-, -CH 2 0-, -OCH 2 -, -OCH(CH 3 )-, 

% 1 0 -CH(CH 3 )0-, -C=C-, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -COS- or -SCO-; Z represents a 
U fluorine atom, chlorine atom, cyano group, cyanato group, trifluoromethoxy group or a 

difluoromethoxy group; ring A, ring B and ring D each represent independently a trans- 1 ,4- 
P cyclohexylene group, a trans-decahydronaphthalene-2,6-diyl group, a trans- 1 ,3 -dioxane-2,4- 

diyl group, or a 1 ,4-phenylene group which may be substituted with one or two fluorine 
1 5 atoms, a pyridine-2,5-diyl group, a pyrimidine-2,5-diyl group, a pyrazine-2,5-diyl group, a 
pyridazine-3,6-diyl group, and a naphthalene-2,6-diyl group which may be substituted with 
one or two fluorine atoms; ring E represents independently a 1,4-phenylene group which may 
be substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may 
be substituted with one or two fluorine atoms, ring C represents either one of a general 
20 formula (Ila) and a general formula (lib) 
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(wherein, X 1 , X 2 , X 3 , X 4 , X 5 and X 6 each represent a hydrogen atom or a fluorine atom); and 
n a , n b , n° and n d each represent independently either 0 or 1 ; 

although, in a case in which n c - 1 and n d = 0, ring D represents a 1,4-phenylene 
group which may be substituted with one or two fluorine atoms and/or a naphthalene-2,6-diyl 
group which may be substituted with one or two fluorine atoms; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group 
or alkoxyl group, n a = n c = n d = 0 and n b = 1 , or n b = n c = n d = 0 and n a = 1, ring A and ring B 
are 1,4-phenylene groups, La and Lb are single bonds, and ring C is said general formula 
(Ila), then at least one of X 1 , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group 
or alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n c = 1 , ring C and ring D 
are 1,4-phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said 
general formula (Ila), then at least one of X 1 , X 2 and X 3 represents a fluorine atom; 

in a case in which Z is a cyano group, R is an unsubstituted and saturated alkyl group 
or alkoxyl group, n a = n b = n c = 0 and n d = 1, or n a = n b = n d = 0 and n° = 1 , ring C and ring D 
are 1,4-phenylene groups, Lc and Ld are single bonds or -COO- linkages, and ring C is said 
general formula (lib), then at least one of X 4 , X s and X 6 represents a fluorine atom; 

in a case in which Z is a fluorine atom, R is an unsubstituted and saturated alkyl group 
or alkoxyl group, n a = n b = n c = 0 and n d = 1 , or n a = n b = n d = 0 and n° = 1 , ring C and ring D 
are 1,4-phenylene groups, Lc and Ld are -COO- linkages, and ring C is said general formula 
(lib), then at least one of X 4 , X 5 and X 6 represents a fluorine atom; 

and in a case in which ring C is said general formula (lib), at least one of n c and n d is 

1). 
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2. A tetrahydronaphthalene derivative according to claim 1 , wherein in said general 
formula (I), ring C is represented by said formula (Ha). 

3. A tetrahydronaphthalene derivative according to claim 1 , wherein in said general 
5 formula (I), ring C is represented by said formula (lib). 

4. A tetrahydronaphthalene derivative according to any one of claims 1 through 3, 
wherein in said general formula (I), either one of n a and n b is 0. 

10 5 . A tetrahydronaphthalene derivative according to any one of claims 1 through 4, 
wherein in said general formula (I), either one of n° and n d is 0. 

6. A tetrahydronaphthalene derivative according to any one of claims 1 through 5, 
wherein in said general formula (I), n a = n b = 0. 

15 

7. A tetrahydronaphthalene derivative according to any one of claims 1,2,4 and 5, 
wherein in said general formula (I), n c = n d = 0. 

8. A tetrahydronaphthalene derivative according to any one of claims 1 through 7, 
20 wherein in said general formula (I), at least one of n a , n b , n° and n d is 1 . 

9. A tetrahydronaphthalene derivative according to any one of claims 1 through 8, 
wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are each selected 
independently from a group consisting of a single bond, -CH2CH2-, and -C=C-. 
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10. A tetrahydronaphthalene derivative according to any one of claims 1 through 9, 
wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are each selected 
independently from a group consisting of a single bond and -CH 2 CH 2 -. 

5 

11. A tetrahydronaphthalene derivative according to any one of claims 1 through 10, 
wherein in said general formula (I), said linkage groups La, Lb, Lc and Ld are each a single 
bond. 

F 1 0 12. A tetrahydronaphthalene derivative according to any one of claims 1 through 1 1 , 
4 wherein in said general formula (I), ring A, ring B and ring D are each independently selected 

08 from a group consisting of a trans- 1,4-cyclohexylene group, a trans-decahydronaphthalene- 

tt 2,6-diyl group, a trans- 1 ,3 -dioxane-2,4-diyl group, a 1 ,4-phenylene group which may be 

V? substituted with one or two fluorine atoms, and a naphthalene-2,6-diyl group which may be 

CI 

jU 1 5 substituted with one or two fluorine atoms. 

13. A tetrahydronaphthalene derivative according to any one of claims 1 through 12, 
wherein in said general formula (I), Z is a fluorine atom. 

20 14. A tetrahydronaphthalene derivative according to any one of claims 1 through 12, 
wherein in said general formula (I), Z is a cyano group. 

15. A tetrahydronaphthalene derivative according to any one of claims 1 through 12, 
wherein in said general formula (I), Z is a trifluoromethoxy group. 
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16. A tetrahydronaphthalene derivative according to any one of claims 1 through 15, 
wherein in said general formula (I), R is a saturated or unsaturated alkyl group of 1 to 20 
carbon atoms which may incorporate a branched chain and may be substituted with 1 to 7 

5 fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms. 

17. A tetrahydronaphthalene derivative according to any one of claims 1 through 16, 
wherein in said general formula (I), R is a saturated or unsaturated straight chain alkyl group 
of 1 to 20 carbon atoms. 

10 

18. A tetrahydronaphthalene derivative according to any one of claims 1 through 17, 
wherein in said general formula (I), X 3 , X 4 and X 5 in said formula (Ha) and said formula (lib) 
are hydrogen atoms. 

15 19. A tetrahydronaphthalene derivative according to any one of claims 1 through 18, 
wherein in said general formula (I), X 2 in said formula (Ha) is a hydrogen atom and X 1 is a 
fluorine atom. 

20. A tetrahydronaphthalene derivative according to any one of claims 1 through 1 8, 
20 wherein in said general formula (I), X 1 in said formula (Ha) is a hydrogen atom and X 2 is a 

fluorine atom. 

21. A tetrahydronaphthalene derivative according to any one of claims 1 through 20 
which shows liquid crystallinity. 
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22. A tetrahydronaphthalene derivative according to any one of claims 1 through 21 
which shows a nematic phase. 

23. A tetrahydronaphthalene derivative according to any one of claims 1 through 22 
which upon addition to a nematic liquid crystal composition shows a nematic phase. 

24. A liquid crystal composition containing at least one compound of said general 
formula (I) according to any one of claims 1 through 23. 

25. A liquid crystal composition according to claim 24 which can be used for active 
matrix driving. 

26. A liquid crystal element comprising a liquid crystal composition according to claim 
25 as a structural element. 

27. An active matrix driven liquid crystal display element utilizing a liquid crystal 
composition according to claim 26. 



A, W,.*i, M.CL, & W iXtCKel NO. ARMSTRONG, WESTEKMAN, tlATTORI, MCUELAND & NAUGHTON 

Declaration For U.S. Patent Application 1 tcr2 ~ 

As a fcek>w named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names 
below)^^gib^ majytsr^whiQftj^iinelanA for, whjcha patent «s spug]»tQn the invention entitled 



flriserffitk a COMPOUND WITH TETRAHYDRbNAPmHffljENE SKELETON AND^LIQUID CRYSTAL COMPOSI T ION 
CUJNTA1M1JMG SAMK 

the specification of which "~ 

(Check one 1- □ is attached hereto, 
of blocks 

l, X or 3. 2 - LJ was filed on _as 

See note A International PCT Application Serial No. 

on back of and was amended on _ 



this page) (if applicable) 

C3 was filed on September- 10, 1999 



U.S. Application Serial No. PCT/JP99/0491 9 
and was amended on 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claim(s), as amended by 
any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application as defined in Title 37, Code of Federal 
Regulations, § 1.56. 

I hereby claim foreign priority benefits under Tide 35, United States Code, § 119 of any foreign application(s) for patent or inventor's 
ceruficate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before 
that opjhe application for which priority is claimed: 

. 1= Priority Claimed 

M Patent 11-184786 Japan 30/06/1999 0 Yes □ No 

(Listjprior (Number) (Country) (bayMontff Vear Filed) 

for< 5P . Patent 11-191670 Japan 06/07/1999 S Yes □ No 

applfff 10 " 5 - (Number) (Country) (iSay/J^on^r Kled) ^ 



this §§ge) 



(Country) (Day/Month/Year Filed) 

(Country) (Day/Month/Year Filed) 



□ Yes □ No 

□ Yes □ No 



(See note C on back 

of If 5386 * QSee attached list for additional prior foreign applications 

I hereb|l claim the benefit under Title 35, United States Code, § 120 of any United States appllication(s) listed below and, insofar as the 
subjecf<|natter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, § 1 12, 1 acknowledge the duty to disclose material information as defined in Tide 37, Code 
of Federal Regulations, § 1.56 which occurred between the filing date of the prior application and the national or PCT international filing 
date ophis application: 



Applications)^' (Application Serial Number) (Filing Date) (Status) (patented, pending, abandoned) 



(Application Serial Number) (Filing Date) (Status) (patented, pending, abandoned) 

n-Ichi 



Keg. No. 17.379 : Ronald F. Naughton, Reg. NaJ2A&L6; Albert Tockman, Reg. NqJA-7-22; , _ 

U404; Mel R. Quintos, Reg. Na_3JLS9J?; Michael J. Foycik, Jr., Reg. No Mary E. GormleyTReg. No^34^Q9; James C. Lydon, 

*ee. No. 3aQJ2;-VivianP. Kafalenos, Reg. N o.32,9fl 3; Donald W. Hanson, Reg. No^7-433; Stephen G. Adria^R^ No. 32$3$; Gregory 
Muk,-KegTNo.J529J; William L. BrooksTRegTNo.J^?; Joseph J. Zito, Reg. No. 32,076; Stephen B. Parker, Reg. No. £36,631. 

^lease direct all communications to the following address: ARMSTRONG, WESTERMAN, HATXQRl, 



hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
>elieved to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
mnishable by fine or imprisonment, or both, under Tide 18, the United States Code, § 1001 and that such willful false statements may 
eopardize the validity of the application or any patent issued thereon. 

(See note D Full name of sole or first inventor ^Tetsuo Kusumoto_ 

uiis b page° f Inventor's signature ^ y^S f^r~^ A D ecember 17, 2 001 

aT3fX Date 



Residence JSitaad^ghjL^^ua, Japan 



Citizenship Japan 



Post Office Address 3-78-207, Kotobuki, Ina-machi, Kitaadachi-gun. Saitama-ken f 

Japan 



Full name of second joint inventor, if any Yoshi taka Saito. . 

Inventor's signature j/Jj^^ _ u D ecember 17, 2001 

Residence Iwatsuki-shi. Japan 



Citizenship Ja P an 



■ Post Office Address 1322-2 , Omote j ionj i , Iwatsuki-shi , Saitama-ken , Japan 

J® 

Full name of third joint inventor, if any Makoto Negishi 



Inventor's signature ^Usfe- %<4/k D ecember 17, 2001 

Residence ^Tokyo, Japan Cj^TT D * te 
Citizenship Japan 



Post Office Address 1-22-12, Tamagawa, Ohta-ku, Tokyo, Japan 




December 17, 20C1 



Citizenship Ja P an 



|&st Office Address 3-1-301, Haraichi-Danchi , 3336, Haraichi , Ageo-shi, Saitama-ken 
111 Japan _ 

-i 

F41II name of fifth joint inventor >fany Sadao Takehara, 

Inventor's signature iy^JS^ [ %. 

Residence Sakura-shi , Japan ^3 
Citizenship Japan 



December 17, 2001 



Past Office Address 2-23-16, Haruji, Sakura-shi, Chiba-ken, Japa: 
Full name of sixth joint inventor, if any Jj^r^ghi Taka±SU. 



Inventor's signature — — CTd-*^*^ 

Residence Tokyo, ^ Japan rj<, 



Citizenship Jap ^ 



Post Office Address 3-6-27, Nakahara, Higashiyamato-shi , Tokyo, Japan 

Full name of seventh joint inventor, if any ^jjrwald Grahe_ 

Inventor's signature ZTZytc/f, D ecember 17, 2001 

Residence Berlin, Federal Republic of Germany tfj&Y ~ Date 

Citizenship Federal Republic of Germany 

Post Office Address Leichhardtstr . 13, 14195 Berlin, Federal Republic of Germany 

Full name of eighth joint invenjtor, if any , t , , Eaarfter Bruno Frings 

Inventor's signature rV. fo^ (j^ " /^w- - ,V Decem ber 17, 2001 

Residence -Bacljn, Federal RepubMc of Germany (j jt^/Jf ~~ Pate 

Citizenship Federal Republic of Germany 

Post Office Address — Petkusser Str. 1 6A T 12307 Berlin, Federal Republic of Germany 



[ ) Additional Priority Information 



(Number) 


(Cou 


ntry) 


(Day/Mo 


nth/Year Filed) 


(Number) 


(Cou 


ntry) 


(Day/Mo 


nth/Year Filed) 


(Number) 


(Cou 


ntry) 


(Day/Mo 


nth/Year Filed) 


(Number) 


(Cou 


ntry) 


(Day/Mo 


nth/Year Filed) 



Priority Claimed 

□ Yes ONo 

□ Yes □ No 

□ Yes □ No 

□ Yes □ No 



[xj Additional Inventors 
Full name of ninth joint inventor, if any/ ^ Cornelia Pithagb— 



Inventor's signature — 

Residence _Berlin^ Federal Republic of Germany , ^}F"~~~/ — 

Citizenship Federal Republic of Germany . — 

Post Office Address Hirschhormer Weg 28, 14163 Berlin. Federal Republic of Germany 



D ecember 17, 2001 

Date 



Full name of tenth joint inventor, if any _ 

Inventor's signature 

Residence 

Citizenship — 

Post Office Address 



